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A SURVEY OF SOME RECENT RESEARCHES IN THEORY 
OF ELASTICITY 


J. N. GOODIER 


PROFESSOR OF ENGINEERING MECHANICS, STANFORD UNIVERSITY, STANFORD, CALIFORNIA 


CAVITIES, HOLES, NOTCHES 


Hk DECADE 1930-40 was marked by the achievement of 


Neuber in finding the solutions of a number of two- and 

three-dimensional problems of hyperbolie notehes and grooves 
and spheroidal cavities; by the investigations of Howland sand 
Stevenson on holes and groups of holes in strips and plates; by 
numerous new solutions of the Saint Venant torsion and flexure 
problems; by the formulation and application of general theories 
of elastie deformation in the presence of initial stress (general 
theory of elastic stability) by Tretftz and Kappus, and Biot; and 
by Muskhelishvili’s development of complex variable and integral 
These ad- 


vances have been followed in the past decade by an equally re- 


equation methods in two-dimensional problems 


markuble set of contributions for which a permanent place in the 
theory may safely be predicted. Sadowsky and Sternberg have 


discovered exact closed solutions first for the stress due to a 
spheroidal cavity in a field of arbitrary plane stress perpendicu- 
lar to the axis of revolution, then for the general ellipsoidal cavity 
with remote principal stresses parallel to the axes. A question 
of long standing as to the cireular hole ia the stretched plate is the 
departure trom. strictly two-dimensional conditions when the 
postulates of plane strain or plane stress are not met, as they ean- 
not be it the diameter is of the same order of magnitude as the 
This question has now been doubly disposed of, by 


1948, and by Sternberg and Sadowsky in 1949, who 


thickness, 
Gareen in 
independently arrived at the conelusion that the three-dimension:| 
effects are inconspicuous. Two-dimensional solutions for single 
holes in large plates, previously limited essentially to circular and 
elliptical forms, were found for a variety of new shapes, notably 
for nearly rectangular ovals by Greenspan, and triangles and 
rectungles by Green. An ingenious method of approximation 
devised by Hengst for a hole in a finite reetangular plate was ap- 
plied by him to the ease of equal tensions in both directions, and 
by ©. WK. Wang to shear. Southwell has examined the special 
points which arise in the application of the relaxation method 
to multiply connected plates, with the eye-bar as an illustration. 
Howland and Knight in England, Schulz in Holland, and Chih- 
Bing Ling and his associates in China have made ecaleulations 


on linear and eireular groups of holes in strips and plates. Ling 


iprrork’s Nove: The sixth in a series of articles, contributed 
to Appiuinp MeEcHANIcCS REVIEWS by international authorities, 
veying important topics in applied mechanies 


sur- 


has worked out stress concentrations for a stretched strip Wit 
two semicircular notches, and Weber for a plate with # successioy 
of semicircular notches in the edge. 


STIFFENERS, CIRCULAR AND STRAIGHT 


Holes and cutouts as practical necessities in airplane, s 
and pressure-vessel structures give rise to the problem of eli 
nating at least some of the stress concentration by judicious sti 
fening. Several plane stress investigations relating to circular 
(and one to elliptical) holes have recently appeared, and Lev 
MePherson, and Smith have shown by strain-gage mesasureny 
that satisfactory results can be calculated. When loads ar 
into a plate through a bar, as a truss member on # gusset plu! 
there is a statically indeterminate distribution of shear | 
between the two, and some stress concentration. Such pr 
lems have a natural formulation in terms of integral equat! 
as I. Reissner has pointed out. Some calculations for this pro! 
The related pro} 
of a finite bar welded to a plate which is then stretched, has hee: 


lem have been exrried through by Monge. 
solved by Benseoter by way of the integral equation of | 

Prandtl lifting-line theory, and some interesting practical Te 
Buell and Pfliiger invest: 


gate bars attached to and stiffening the edges of s semul-i! 


marks added in discussion by Glover 


plate. 
MIXED BOUNDARY VALUES, CONTACT STRESS 


The development, by Muskhelishvili and his school, of Uv 
plex variable methods for plane stress or strain, initiated in lh 
by Kolossoff, has proceeded through integral equations to wor 
ble methods for ‘mixed’ problems (stress given on part oi | 
boundary, displacement on the rest). There is, for instance 
recent solution by Minzberg fer a rigid body displacement vl 
part of the boundary of a circular hole in a large plate, Ui 
of the cirele being free. These problems are peculiarly dif! 
even for numerical procedures since they frequently inv 
singularities which eannot be removed beeause they «re 0! 
known order. 
translated book by Muskhelishvili, “Singular integral equatio!> 
(1946), relate to dies of various profiles, with and without 
tion, pressed nto the edge of a semi-infinite plate. A recent? 
by Lekhnitsky [AMR 2, Rev. 722] deals with his extensio' 
Muskhelishvili’s methods to anisotropic plates. 


Many of the problems selved in the rece!!! 


The two-dimensional Hertz contact theory has been elavon” 
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\’ Ewen and by Poritsky to take account of tangential forces, 
ad applied to gears and wheels with slipping on part of the con- 


:. frietional sticking on the rest. Mindlin has broadened the 
aed Hertz problem to tangential forees and twisting couples, 
th primary interest in the general approach (compliance) of the 
ptiguous bodies. The pressing of « flat-ended circular cylinder 
rigid) or cone into a semi-infinite solid is analyzed by Harding 
i} Sneddon, the eyvlinder of arbitrary section by Galin. 


tac 


TORSION AND FLEXURE, PRESSURE BANDS ON CYLINDERS, THERMAL 
STRESS 


The list (given by Higgins up to 1942) of mathematically se- 
ected sections for which torsion and flexure solutions have been 
und is lengthy and increasing. Kondo, and Okubo, have 
ound results for perforated circular sections; Stevenson, and 
dkubo, for grooved cylinders. Torsion of the L-shaped section 
ith a fillet, the subject. of some four approximate analytical solu- 
ys and at least two soap-film investigations up to 1950—-all 
eriously in eonfliet—has been once more examined, this time }) 
te differences and relaxation, by Huth. His curve is confirmed 
unpublished) eleetrical-analogy measurements by Waner. 
Huth bas obtained similar results for the thin-walled reetangular 
vibe. Inglis has arrived at results for similar problems, and for 
wyveral shapes of notehes, and perforated seetions, by the dis- 
bution of singularities around the boundary. 

lhe effects of a band of pressure on a long solid shaft were 
valyzed independently by Barton and Rankine, in connection 
with the shrink-fit problem. Tranter and Craggs take the pres- 
sure band at the end of the shaft. The inverted problem —« 
pand of pressure in a hole in a large solid —has been solved by 
Tranter. 

The thermal stress in a large solid due to a heated spheroidal 
the hot 
elliptica! region in the two-dimensional problem by Mindlin and 
Mindlin 
nd Cheng, and Sen, develop the theory of the semi-infinite solid 


mygion in the interior was evaluated by Myklestad; 
Cooper, the heated part having different elasticity. 


ron the fundamental singularity of thermal stress —the hot 
lume element in an otherwise cold medium. 


APPROXIMATIONS 


Mahuig use of inexact states of stress and deformation not satis- 
ug all the conditions, Prager and Synge have found that it 
‘possible to arrive at upper and lower bounds for the total 


‘inun energy of a loaded solid. Their method is thus well suited 


‘othe estimation of over-all stiffnesses and has been so applied by 
reenberg and Truell to the Iateral compression of a bar of 
lure section, distinguished from simple compression by the 
udition of no slip at the compressing heads. nd compression 
short eylinder also without slip is done by Edelman, and shear 
n elastic layer between two rigid head plates by Read. The 
mults show that the bounds can be brought close enough to 
lsure refined values of stitfness. The shear problem for a finite 
‘angle is examined otherwise by Miss 2. H. Mann, as a re- 
wsideration of an earlier analysis by Inglis. Piekett has ex- 
euded considerably the application of Fourier-type solutions 
ining in two direetions to rectangles and cylinders in states of 

(stress and axial svmmetry, and several types of plane-stress 
Toblemis are considered in relation to relaxation methods by 
“outhwell ind his co-workers, 


FINITE STRAIN. INITIAL STRESS. STABILITY 


There is now a considerable number of formulations of finite 


*lormation theory, some aimed at rubberlike deformations, as 
he recent one of Rivlin; others, as that of Trefftz and Kappus, 
Moviding a linear theory of small deformation occurring in the 


Deen eo, 


of initial stress, and thus including a general theory of 
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stability with respect to infinitesimal disturbances. Rivlin’s 
papers deal with arbitrary strain-energy forms for incompressible 
solids and show the possibility of a relatively simple nonlinear 
theory. 

The equations of the initial stress theory are sutistied DV Sunt 
Venant’s torsional displacements when the initial stress in the 
bar is axial, as Biot showed for the case of tension. They have 
also found application in the validation of simplifving assump- 
tions commonly made for the cores of sandwich plates. The 
corresponding theory of stability has the general interest of bear- 
ing the same relation to ordinary (infinitesimal) buekling prob- 
lems as the ordinary theory of elasticity does to strength of ma- 
terials, It ean provide stability criteria when the buckling de- 
formation is not of a simple flexural or torsional character 

A bibliography on finite strain is given in the survey by B. R 
Seth in the Proceedings of the 3rd Symposium in Applied Mathe- 
maties of the American Mathematica! Society, 
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2318. 
vibration calculations (in German), Bull. Assn. 
1, 18-25, Jan. 1951. 

Complex numbers i polar form are plotted on a semi-logarith- 


de Beauclair, W., Logarithmic net for complex and 
suisse Elect. 42 


mic net in which ordinates (logarithmic scale) represent absolute 
values and abscissas represent the angle. Conversion of complex 
numbers from rectangular to polar form and vice versa is ac- 
complished by rene upon the network a double family 
of curves which are the loci for specific values of the real and 
imaginary parts. 

Using this network, multiplication of two complex numbers is 
effected by simple vectorial addition. Division, powers, roots, 
and inversion of complex numbers can also be performed readily. 
\ discussion is given of use of the network as a means of facilitat- 
ing calculations in vibration problems and circuit analysis. 


Dana Young, USA 


2319. Hopkin, H. R., Routine computing methods for sta- 
bility and response investigations on litear systems, Aero. /es. 
Counce. Lond. Rep. Mem. 2392, 50 pp., Aug. 1946, published 1950. 

\ number of computing methods (some old, some new) for 
solving linear differential equations with constant coefficients 
are collected together. Major portion of report deals with solu- 
tion of polynomial equations, and general methods are given for 
tinding real and complex roots; fourth- and sixth-order equations 
are given special attention. Other sections describe methods for 
obtaining stability diagrams of two types, and for reducing labor 
in response calculations when stability equation has complex 
roots. Many worked ex:unples illustrate methods. 


From author’s summary 


2320. Ekeldf, S., and Lundquist, B., The mechanical differen- 
tial analyzer at the Chalmers Institute of Technology—a mathe- 
matical machine at the disposal of technical and natural science 
research (in Swedish), /ngenVetenskAkad. Tidsk. Tekn. Forsk., 
no. 4, 145-158, 1950. 

\ mechanical differential analyzer of the Bush type with four 
integrators, presenting some novel features, has recently been 
completed. The machine uses 6-mm shafts set up in spherical 
ball bearings in a vertical frame. The small size and vertical con- 
struction yield an easily accessible machine with a clear survey of 
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the problem setup, occupying small floor space and with light 4) 
easily handled units. The integrators have two vertical whoo 
pressed against a horizontal disk. Their output torque is so Jarg, 
amplifiers are unnecessary. The machine has ve 
single and one double table which can serve both as input and 


that torque 
output tables. Back-lash eliminating units are not used, Ti, 
best accuracy obtainable is about !/.%. Two problems alresd 
treated on the machine are discussed briefly. 

From authors’ summan 


2321. Gill, S., Step-by-step integration of differential equa- 
tions in an automatic digital computing machine, /?))¢ (,,») 
phil. Soc. 47, part I, 96-108, Jan. 1951. 

The general Runge-Kutta procedure, which does not require pre- 
ceding values for the function, has two degrees of freedom, 4 
particular choice is made for adapting the process to the Joy 
storage capacity of computing machines. Details are given for ob- 
n analysis of errors is made 


Gilbert W. 


taining maximum accuracy and 4 
King, USA 


2322. Pupke, H., Analysis of measurements. Probability. 
distribution, statistics (in German), Arch. tech. Messen. no. 180 
\ 00-4, Jan. 1951. 

Expository article. hd 

2323. Armellini, G., yy Velteree and his scientific ‘vork 
in Italian), Ate. set. 21, 1, 2, Jan. 1951. 

An nceount of the work of = eminent scientist be 


2324. Gabrielli, G., and von Karman, Th., What price speed? 
Mech. Engng. 72, 10, 775-781, Oct. 1950. 

This analysis of specific power requirements of terrestr 
marine, aerial vehicles is highly significant for its conclusions o! 
general engineering and economic purport. It is a basic contribu 
tion to research as its authors, observing that propulsive horse- 
power per ton of vehicle weight approaches limiting minimu: 
Values varying proportional to the speed, show that these minim 
depend not only upon such criteria as Reynolds and Froude num- 
ber, but that they are predominantly influenced by the properties 
of available structural materials, notably the strength-mass ray 
and the elastic modulus-density ratio. On the basis of dimer 
sional similarity they suggest that general laws for the limiting 
speeds of various types of vehicles in analogy to laws pertaining 
to their limiting dimensions may be established in terms of thes 
structural criteria, and that limiting speeds may be increased 
as structural materials with ineressed strength-mass ratio are en 
ploved. J. Ro Weske, USA 


expansion. 
Arch. tec! 


thermal 
in (serman), 


2325. Ebert, H., Measurement of 
Synopsis of methods for rigid bodies 
Messen, no. 158, T 121-1238, Dee. 1948. 


2326. Collett, C. T., Hughes, J. C., and Morey, F. C., Meas- 
urement of the internal diameters of metallic capillary tubes, v 
Res. nat. Bur. Stands. 45, 4, 283-288, Oct. 1950. 

A variation of the Fisher method is used whereby a thread 0 
5 to 0.40 in., is moved along 


to the 


mercury, Whose length varies from 0.2 
the capillary (internal diam about 0.015 in.) by forcing oil tu 
capillary. An air cushion is maintained between the oil 
the mercury thread. Using x-rays, thread is photographed : 

l-in. intervals. Diameters are determined from the thread lengt th 
with a correction made for shape of the end meniscus Tube: 
having a maximum deviation from the average diameter o! 2 ” 
can be selected. Glenn N. Cox, USA 
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2327. Dunn, E. J., Jr., Film thickness measurements, 
- Soc. Test. Mat. Bull. no. 172, 35-39, Feb. 1951. 

\ short description of instruments and techniques for measure- 

nt of the dry film thickness of paint, varnish, lacquer, and re- 

od produets which are 0.5 mil or greater in thickness. — I'd. 


2328. McEwan, W. S., and Skolnik, S., An analog computer 
‘or lame gas composition, /rv. sci. Instrum. 22, 3, 125 132, Mar. 
{n analog computer has been developed which simulates elec- 
ily the conditions of temperature, pressure, and composition 
ombustion products. These conditions are imposed as re- 
ystances in a series of interlocking Wheatstone bridges which, 
chen balanced, produce the required resistance proportional 
-) partial pressures. Mole fractions are obtained by dividing the 
artial pressures by the total pressure which also is produced as 1 
resistance by the 


r portional computer. 


From authors’ summary 


2329. Truesdell, C. A., A form of Green’s transformation, 
Var. Res. Lab. Rep. 3554, 4 pp., Oct. 1949. 

\uthor considers Euclidean three-space and determines 

ral form of Green’s theorem which appears to have some uses 

plied mathematics. The formula involves a tensor con- 

acted from two arbitrary vector fields and the radius vector 

It is shown that special cases of this form of Green's 

em reduce to formulas of Burgatti, Lamb, Thomson, and 

wé [Burgatti, P., Boll. Un. mat. Ital. (1) 10, 1-5, 1931: 

\. HE, “Hydrodynamics,” 6th ed., Cambridge Universit, 

ross, 1932, § 153; Thomson, J. J., “A treatise on the motion of 

rings,” London, Maemillan, 1888, § 4; Poincaré, H.., 
‘orie des tourbillons,”’ Paris, 1893, § 115]. 


rlesy of Mathematical Reviews N. Coburn 


2330. Wu, Chung-Hua, Formulas and tables of coefficients 
‘or numerical differentiation with function values given at un- 
equally spaced points and application to solution of partial dif- 
ferential equations, Nat. adv. Comm. Aero. tech. Note 2214, 104 
ip., Nov. 1950. 

‘sing Lagrange’s interpolation formula, with an error term, for 

tinction known at n points, author obtains expressions for suc- 
essive derivatives of the function. For case where derivatives 

wanted only at the n known points, tables of coefficients 
ich arise in the differentiation formulas are computed for n = 
{, and 5, where only one spacing at either end is different from 
others. Applications are indicated for solution of partial dif- 
“rential equations of elliptie type. 

Reviewer points out that author does not give any conditions 
‘der which his differentiation formulas are valid. It is not 

‘ent to reviewer that the quantity d&/dz in formula 8 (page 6) 

‘ys exists. This is more than an academic question if higher- 
‘wr error terms are obtained using this quantity. Reviewer 

‘ther does not understand remark on page 17: “Because of the 
‘snown nature of d&/dz in the second remainder term, the error 
‘rm listed in the coefficient tables is obtained by using a Taylor 
“ties expansion at the point 7, in question.”’ 

Reviewer believes that method can be used economically with 
“me assurance of accuracy only where a priori knowledge of the 
“havior of the successive derivatives of function in question 
> known, A. Devinatz, USA 


") 


°331. Hasse, Maria, On a singular integral equation of first 
‘ind with a logarithmic discontinuity (in German), Z. angew. 
“Th, Mech. 30, 10, 317-330, Oct. 1950. 


h 


‘he solution of the integral equation 
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I Be seal sis . 
oa JS Y(t) oS? (J i(iq) igd '(ig)| cos qir—tidgdt = g(r) 
is carried through numerically for the special function g(x) = x 


by aid of a trigonometrical interpolation polynomial. 
From author’s summary by H. G. Loos, Holland 


©2332. Schmeidler, W., Integral equations in physics and 
technology, I. Linear integral equations [Integralgleichungen 
mit anwendung in physik und technik. I. Lineare integral- 
gleichungen], Akad. Verlagsgesell. Leipzig, Geest. u. Portig, 
1950, xii + 611 pp. DM 38.40. 


2333. Storchi, Edoardo, Integration of the indefinite equa- 
tions of the statics of tended sails on an arbitrary surface (in 
Italian), Att? Accad. Naz. Lincei Rend. Cl. Sei. Fis. Mat. Nat 
(8) 8, 326-331, 1950. 

Airy, Finzi [title source, (6) 19, 578-584, 620-623, 1934], and 
the author [AMR 4, Revs. 1004 and 145] have obtained general 
solutions of the equilibrium equations for two-dimensional con- 
tinua for the case of the plane, developable surface, surface of 
The author now 
obtains a general solution for a surface of any form, to this end 


constant curvature, and surface of revolution. 
employing geodesic orthogonal coordinates. His result, too 
elaborate to recapitulate here, gives the three stress components 
in terms of the values of an arbitrary function and of its first five 
He notes an exceptional class of surfaces for which 
Truesdell, USA 


derivatives. 
the fifth derivatives do not appear C. 


2334. Boksenbom, Aaron S., and Hood, Richard, General 
algebraic method applied to control analysis of complex engine 
types, Nat. adv. Comm. Aero. Rep. 980, 12 pp., 1950. 

A general algebraic method of attack on the problem of con- 
trolling gas-turbine engines having any number of independent 
variables is utilized employing operational functions to describe 
the assumed linear characteristics for the engine, the control, and 
the other units in the system. 
various units of the system, to form a combined system showing all 
effects, and to form a single condensed matrix showing the 
principal effects. This method leads directly to conditions on the 
control system for noninteraction so that any setting disturbance 
would affect only its corresponding controlled variable. The re- 
sponse-action characteristics are expressed in terms of the control 
system and the engine characteristics. The ideal control-system 
characteristics are explicitly determined in terms of any desired 


Matrices are used to describe the 


response action. 
From authors’ summary by F. F 


¥ 


Trombley, USA 


2335. Fox, Charles, An introduction to the calculus of varia- 
tions, New York, Oxford University Press, 1950, viii + 271 pp 
$4.50. 

Book is for third-year undergraduate honor students in 
mathematics with a knowledge of elementary ordinary and 
partial differential equations. Classical theory on the first and 
second variations of functionals with a single dependent and in 
dependent variable, and a first derivative, is presented in detail 
for the case of weak admissible variations which vanish on the 
domain boundary. Euler, Legendre, and Jacobi necessary and 
sufficient conditions for the existence of a minimum are derived 
and demonstrated by numerous standard illustrative examples, 
such as the brachistochrone, geodesics on a sphere, the catenary 
problems, etc. Geometrical and analytical methods for determin- 
ing conjugate points are presented and illustrated clearly. Re- 
sults are extended to case of more general functionals with pre- 
scribed boundary conditions where results are presented without 
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proot. Author then discusses isoperimetrical problems and 
relative minima using Lagrangian multiplier method. [Emphasis 
is placed on application rather than theory; the difficult proof on 
the existence of multipliers is omitted. Hamilton’s principle of 
least action is derived in detail to illustrate variational methods in 
classical dynamics and the special theory of relativity. Approxi- 
mation procedures are discussed with special emphasis on the 
Rayleigh-Ritz, Galerkin, and Trefftz methods as applied to 
problems in elasticity. Book concludes with a study of the Hilbert 
and Weirstrass field theory for simple functionals, where the 
transversality and focal-point concepts are treated for variations 
with variable end points. Strong variations and the necessary 
and sufficient conditions for the existence of strong minima are 
treated briefly. Reviewer believes that book will be a valuable 
textbook for students and practicing engineers who wish to learn 
the fundamentals of the subject. However, author devotes too 
much space to deriving physical equations unrelated to the sub- 
ject, such as the basic clasticity equations of Saint Venant torsion, 
at the expense of expanding the variational theory. Allied theory 
required to exemplify a point should have been stated without 
proof, while important theorems, such as that of DuBois-Ray- 
mond, entitled to thorough treatment, are not discussed at, all. 
Norman Grossman, USA 


2336. Tifford, A. N., On the solution of total differential, 
boundary-value problems, J. wero. Sci, 18, 1, 65-66, Jan. 1951. 

A simple method is outlined by which two-point boundary 
value, linear, total differential equations may be solved numeri- 
cally. Method is applicable directly to digital computers and can 
be modified for analog computers. 

Robert C. Meacham, USA 


2337. Lambin, N. V., Solution of some boundary problems 
by the method of symmetry (in Russian), Prikl. Mat. Mekh. 14, 6, 
611-618, Nov.-Dee. 1950. 

The analytic curve L divides the complex plane V into two 
regions D, and D,. To find: analytic functions Wy(z) in D,; and 
W,(z) in Dy, when their singularities and their (discontinuous) 
connecting relations on Z sre known. Applications of this prob- 
lem are found in the electric or magnetic fields in two different 
media. Paper deals only with the abstract mathematics. 

Over V a Riemann surface FP is constructed, on which a curve 
ly above L is a line of symmetry for R; i.e., there exists a con- 
formal transformation of the second kind of F in itself, which does 
not move L;. By conformal mapping of RF on a plane Vi, whereby 
the image of 1; (as « line of symmetry) is a straight line or a 
cirele, the problem is reduced to a simpler one. 


W. H. Muller, Holland 


2338. Bereis, R., Mechanisms to effectuate Joukowsky 
mapping (in German), Ost. Ing.-Arch. 4, 3-4, 252-256, 1950. 

This paper is essentially the same as another paper of the same 
title by author [see AMR 4, Rev. 38}. M. Goldberg, USA 


2339. Lanczos, Cornelius, An iteration method for the solu- 
tion of the eigenvalue problem of linear differential and integral 
operators, J. Res. nat. Bur. Stands. 45, 4, 255-282, Oct. 1950. 

A process is obtained for finding the latent roots and principal 
axes of a matrix without reducing the order of the matrix. 
Method has value over standard iteration methods in that the 
iterations are used in a most economical fashion to obtain an ar- 
bitrary number of eigenvalues and eigensolutions in a single set of 
iterations. A method is developed for the case when ratio be- 
tween largest. and smallest eigenvalues is quite large. This new 
process allows one to protect the small eigenvalues from being 
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monopolized by the larger ones, and technique described gre.;| 
reduces possible round-off errors in those cases also. One , 
transfer the total method into analytic terms by replacing sy. 
with integrals. In this manner « rapidly convergent analytics 
iteration process is obtained by which one may derive eigeny.)). 
and eigensolutions to linear differential and integral equation. 
K. M. Siegel, Us\ 


2340. Titchmarsh, E. C., Eigenfunction problems wit 
periodic potentials, Proc. roy. Soc. Lond. Ser. A, 203, 1075. 50) 
514, Oct. 1950. 

For the differential equation @,, + {A — gix)}d = 0: ~ 
<2 < o, and q(x) periodic, author constructs two solutions 
¥i(z, A), and W2(x, A) which are of integrable square over (— =. ( 
and (0, ©), respectively. With these solutions, an eigenfunctioy 
expansion is obtained for an arbitrary function f(z). Differen: 
cases concerning the boundary conditions of Y,(z, A) and y¥,(z, \ 
are considered. The convergence of the expansion is proved unde: 
certain conditions, Asymptotic formulas for ¥,(z, A) and yY./r.\ 
are given. 

The results obtained are compared with earlier work done | 
Kronig and Penney, who considered only real values of th 
eigenvalues, J. W. Cohen, Holland 

2341. Salzer, H. E., Checking and interpolation of functions 
tabulated at certain irregular logarithmic intervals, J. Res.» 
Bur. Stands. 46, 1, 74-77, Jan. 1951. 

Author gives tables facilitating interpolation in and checking « 
tabulations at 1, 2, 5, 10, 20, 50,...; at 1, 2, 10, 20,...; anda 
1, 5, 10, 50, .. .; to be used when the function so tabulated be- 
haves as a polynomial in log z. Examples explain uses of tables 

A. S. Householder, USA 


Mechanics (Dynamics, Statics, Kinematics) 
(See also Revs. 2339, 2366, 2747) 


2342. Schmid, W., On the multiple generation of course 
curves (in German), Z. angew. Math. Mech. 30, 10, 330-333, Ov 
1950. 

Path described by a point attached to central link in four-! 
mechanism is termed ‘‘course curve.”’ Simple proof (using con 
plex numbers) is given by Roberts’ theorem: generally thre 
equivalent four-bar mechanisms can be used to generate th 
same course curve. In special case of slider-crank mechani” 
there are only two such equivalents. In double slider mech: 
nisms (e.g., elliptical trammels) generally infinite equivalen 
mechanisms generating same curve can be constructed 

G. Sved, Australi 


2343. Beyer, Rudolph, Design of disk cam mechanisms 
Cerman), Feinwerktech. 54, 12, 328-331, Dec. 1950. 

Paper presents simple graphical construction applicable ‘« 
cams with pivoted roller followers. If the law of follower 10 
follower stroke, timing diagram, pressure angles (= comp!:e!’ 
of German Uebertragungswinkel) for two positions, and ( 
tance from cam center to follower pivot are prescribed, meth 
permits determination of minimum cam pitch radius and follow: 
arm length. Method may be extended to translational followe™ 

G. A. Nothmann. U>- 


e101 


2344. Hohenberg, F., On the composition of two uniform 
screw motions (in German), Monatsh. Math. 54, 221-254, 1904 
Name “helicoidal curve” is chosen for path traced by + ° 
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arried by @ screw which rotates uniformly in a carriage which 
-jf is moving uniformly along another screw of fixed axis. 
rhjs combination of two uniform screw motions is expressed 
‘ alvtically in terms of the two angular velocities, the two pitch 
-pjovities, the angle between the axes, and the distance between 
aes, Special cases are conical, cylindrical, and hyperboloidal 
elices, and plane and spherical trochoidal curves. Instantaneous 
elocities and accelerations are derived analytically. Envelopes 
arried lines and planes are considered. 


M. Goldberg, USA 


2345. Kazakevich, V. V., Multiple systems and simplest 
jynamical watch models (in Russian), Dokladi Akad. Nauk SSSR 
VS.) 74, 4, 665-668, Oct. 1950. 
The equations treated are ¢ = f,(.c, £), each equation holding in 
particular domain G; on the z-¢ plane. The G; overlap is 
yeral, so there is not a unique trajectory passing through each 
hase point. Many kinds of behavior are possible, depending 
on sequence in which the regions are traversed by the system. 
\mong the physical systems described by such equations are cer- 
automatic regulators, devices with coulomb friction, and 
imple models of watch mechanisms. An example of the latter is 
‘eated in some detail, under an assumption of driving and fric- 
onal torques Whose magnitudes are constant, but whose algebraic 
ens change over two regions, Robert E. Roberson, USA 
2340. Grammel, R., and Zoller, K., On the mechanics of the 
whip and whip crack (in German), Z. Phys. 127, 11-15, 1950. 
lhe problem of the erack of the whip is discussed on the basis 
‘the theory of threads. Gravity and air resistance are neglected 
additional simplifying assumptions are made. 
\uthors show that then the speed », of the knot at end of whip 
as as its maximum value tina. = ({lp/m + 1]’/2 — 1), where m 
muss of knot, p mass per unit length, J length of that part of 
‘hip which can be considered as a thread without resistance 
guinst bending, and v speed of its fixed end. Formula shows that 
moderate value of v can cause a very large value of »:, which ex- 
jains the high supersonic velocities of the knot which have been 
served P, Neménvi, USA 


nd certain 


2347, Tack, C. E., Development and testing of brakes for 
high-speed railroad equipment, Trans. Amer. Soc. mech. Engrs. 
73,2, 107-179, Feb. 1951. 

‘nereasing train speeds necessitate increasing brake capacities 
~vell as new methods of development and test. Paper reports 

work done by American Steel Foundries. Laboratory test 

» is described and results are correlated with test-car data. 

\nalysis of effect of dynamic factors on braking performance is 

vsented in appendix. Valuable additional information is pro- 

discussion. Peter Kyropoulos, USA 


“348. Erugin, N. P., On certain questions of stability of 
notion and the qualitative theory of differential equations in the 
arge in Russian), Prikl. Mat. Mekh. 14, 5, 459-512, Sept.-Oct. 
950 

“349. Erugin, N. P., A qualitative investigation of the in- 
‘egral curves of a system of differential equations (in Russian), 

14, 6, 659-664, Nov.-Dec. 1950. 
‘hese two papers deal with the following problem proposed by 
\. Kiserman [Usp. matem. Nauk IV, 1949]: Consider the 
wing two systems of the nth order, the first with constant co- 


t 


Majer, 
ents 


iti/dt = Yar; + ax,; t > lidz,/dt = La;;z, [1] 


ir,/dt = Lay jr; 


+ f(z,): 1 > bidx,/dt = Za,,2, [2] 








335 


Suppose that the a,;; are such that when a varies in a certain 
interval a < a < Q, the characteristic roots of [1] all have nega- 
tive real parts, i.e., the origin is stable. To prove or disprove that 
whatever the continuous single-valued function of f(z) such that 
ax* < af(x) < Bx*, x #0; f(0) = 0, every integral curve of [2) 
tends to the origin as t— + o, 

The author discussed very extensively the case n = 2 (with 
k = 1) verifying the conjecture for certain intervals. The scope 
of his results may be indicated by the following special case: If 
a2 ~ 0 and € = +1 has the sign of a», and if [3] —z7*A/ay 
< exf(z) > — (an + ay)z*, x ~ 0; [4] anae, — ayaa > 0, au 
+ dz < 0, then every integral curve of [2] tends to the origin as 
t— + o, (The inequalities [4] merely assert that for [1] and 
a = 0 the origin is stable.) By and large, author’s results are ob- 
tained by direct examination of the general disposition of the 
integral curves in the plane. S. Lefschetz, USA 


2350. Duncan, W. J., The characteristics of systems which 
are nearly in a state of neutral static stability, Quart. J. Mech. 
appl. Math. 3, pt. 4, 452-458, Dec. 1950. 

See AMR 4, Rev. 83. 


2351. Gallissot, F., On the origin of the Painlevé paradox in 
systems of material points or of solids in motion with friction (in 
French), C. R. Acad. Sci. Paris 230, 25, 2148-2150, June 1950. 

The dynamical system considered is that of n point masses M, 
each of which can move on a given rough surface S;. It is proved 
that if the coefficients of friction between f; and S,; are capable of 
assuming all values from 0 to , the necessary and sufficient 
condition to obtain indeterminate or impossible motions of the 
system (Painlevé paradox) is that the coordinates of the points 
are connected by « relation of the form 


yore (Ade, + wydy; + v.dz;) = 0 


Method employed in the proof is that of previous papers (title 
source, 230, pp. 511-512, and 611-612, 1950]. Since in a theo- 
retically rigid body a relation of this type exists, it follows that 
the Painlevé paradox can only be removed by abandoning the 
concept of an indeformable body. I. N. Sneddon, England 


2352. Pdoschl, Th., A dimensionless diagram for representa- 
tion of central motions (in German), Federhofer-Girkmann- 
Festchrift, Wien, Franz Deuticke, 83-85, 1950. 

Author develops the relation between square of the eccentricity 
and a dimensionless parameter proportional to total energy for a 
particle in a central force field. A Cartesian plot is made with 
square of the eccentricity as ordinate and the energy parameter as 
Regions of this chart corresponding to elliptical, 
From the diagram it 


abscissa. 
parabolic, and hyperbolic orbits are shown. 
is possible to determine the type of orbit and its eccentricity when 
data are given concerning the position and velocity of the particle 
and the strength of the force field. H. J. Plass, USA 


2353. M’Ewen, E., The theory of gear changing, /ns/n. mech 
Engrs., Auto. Div., 30-39, Proc. 1949-1950. 

Paper deals with the underlying principles of changing gear in 
gearboxes of the type used in road vehicles and tanks. Author 
develops and solves the differential cquations relating synchron- 
izing torque, inertias of the moving parts, and time. First, he 
considers the case when synchronizing torque may be assumed 
constant, and studies the effect of variations in the operating 
variables, of the inertias and of change of speed in the energy to 
be dissipated, and of change in size of the gearbox. 

He shows that, with increasing size, problems encountered in 
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designing a satisfactory synchronizer become more difficult. 
Next, he discusses the special synchronizing mechanisms that 
have been developed to meet these difficulties. For these mecha- 
nisms, author develops equations for a synchronizer in which syn- 
chronizing torque varies with the slip speed. He also shows how a 
suitable combination of balk and synchro-cone can reduce the 
tendency to “crash through” in a balked synchronizer, and how an 
unsuitable combination of conditions can lead to a failure tomake 
the gear change due to loss of speed. 

Author applies his methods to four examples and compares 
calculated results with observations on gear-changing  per- 
formance of heavy vehicles, with a satisfactory measure of agree- 
ment. Ik. Giffen, England 

2354. Bium, J., A problem in precision cam design, J. /?+s 
nut. Bur. Stands. 45, 6, 502-504, Dec. 1950. 

An analytic method for determining the profile of a high pre- 
cision cam is outlined. Method consists of finding the equation of 
the profile, assuming the follower makes contact at a fixed point on 
its extremity; then, by using the true form of the follower, obtain 
the actual cam profile by determining the envelope of a family of 


A. H. Church, USA 


eurves 


Gyroscopics, Governors, Servos 
(See also Revs. 2618, 2652, 2655) 


2355. Clarridge, R. E., A new concept of automatic control, 
Instruments 23, 12, 1248-1251, 1290, Dec. 1950. 

Recent work on automatic controllers has been directed toward 
reducing “offset”’ resulting from load changes in process by auto- 
matic reset. Addition of a derivative control further reduces the 
deviation and restores the control quantity more quickly. Due to 
an associated difficulty of overpeaking, reduced but not eliminated 
by the derivative function, compromises have been made between 
Start-up characteristic and resulting offset due to load changes. 
Author employs conventional controller with proportional, 
derivative, and automatic reset functions as illustration. He 
proposes sn improved controller with rearranged components 
comprising, essentially, two sections: the first incorporating pro- 
portional and derivative responses; the second incorporating 
proportional and reset responses. Corresponding values of co- 
efficients for conventional controller and for new controller are 
shown. Author indicates that identical performance following 
load changes can be obtained for the two controllers, but that 
proposed arrangement enables controller to prevent overpeaking 
during start-up conditions. He suggests further investigation of 
proposed system by an analog computer to determine best values 
for the adjustments. Herbert K. Weiss, USA 

2356. LeBoiteux, H., Servomechanisms and electronics (in 
French), Tech.-Wet. Tijdschr. 19, 8, 192-198, Aug. 1950. 


2357. Scanlan, R. H., and Truman, John C., The gyroscopic 
effect of a rigid rotating propeller on engine and wing vibration 
modes, J. wero. Sci. 17, 10, 653-659, 666, Oct. 1950. 

It is usually assumed in calculating mode shapes and frequen- 
cies of airplane wings that propellers are not rotating. Thi- 
leads to some error when engines in the wing are elastically 
mounted, since the whirling propeller couples the pitching «nd 
yawing motions of the engine. Paper discusses and evaluates 
these effects. It deals briefly with gyroscope theory and de- 
scribes results of a laboratory experiment in which photographic 
techniques are applied to a model gyroscope mounted on the ends 


of two cantilever beams. A theory for computing mode shapes 
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and frequencies of wings with elastically mounted engino-,; 
peller combinations is developed and applied to the XR 69-| 
plane. It is shown that, in this case the normal mode shapes a) 


frequencies are materially affected. R. L. Bisplinghoff, Us4 


Vibrations, Balancing 
(See also Revs. 2339, 2350, 2724, 2725, 2765) 


2358. Piechota, A., Determination of the critical speed >: 


multispan rotating shafts (in Polish), Arch. Mech. stis 2 
261-271, 1950. 
A new method for solution of the problem is based on j; 


vidual treatment of each span separately. Knowing 


first critical angular velocity (@,,.), (2) the total of the load-de. 


flection products (XGf), (3) the angles of deflection at the « 
supports (4, @g), and (4) the influence coefficients (8, .°, 3 
and 344" = 8,4’) for each span of the shaft, it is an easy mar 
to determine the first critical speed of the rotor as a whole 
The procedure is particularly convenient if @,, for thi 
dividual span is to be obtained by the ‘‘v-method” of Gramiy 
From author’s summar 


2359. Mitropol’skii, Yu. A., Slow process in nonlinear oscillat- 


ing systems with many degrees of freedom ‘in Russian), ?, 
Vat. Mekh. 14, 189-170, Mar.-Apr. 1950. 

Bogolyubov [in a paper unavailable outside the USSR 
veloped an approximate method to investigate single frequ 
oscillations of a nonlinear system with many degrees of freed 
\uthor extends this method to case of a nonlinear system wit! 
dependent variable ¢ appearing in the form et, where € is sn 
and also in the form of 6(t), where d@/dt = v(et) = O and v(r, i 
continuous function of tr. Thus, terms involving t change slo 
with ¢ when € is small except for linear part of 0(t). Besides : 
formal and mathematical development of method, examples 


given. N. Levinson, USA 


2360. Chekmarev, A. I., The influence of a constant force on 


the oscillations in nonlinear systems (in Russian), [nzher 
Sbornik, Akad. Nauk SSS R 4, 2, 80-108, 1948. 


This is an investigation of the forced oscillations of a syste! 
“4 +f(q) = p +h sin wt where p and h are constants. Auth 


seeks an approximate solution of the form q = b + asin o! 
obtains relations for a, b from the variational equation 


SJ 2"{ —wa sin z + f(q) — p — hsin 2} [5b + 6a sin z}dz 


Applications are made, with extensive detailed calculation: 
several special characteristics of restoring force f(q), nota! 


f(q) = eq3, and f(q) represented by three broken lines behav. 


Experimental verifiextions are also descrity 
S. Lefschetz, U™' 


together like q’. 


2361. Brock, J. E., An iterative numerical method for non 


linear vibrations, J. appl. Mech. 18, 1, 1-11, Mar. 1951. 
Paper deals with steady periodic solutions of @ + gf{z, ' 
where g(x, t) is nonlinear inv. A guessed solution 2:(¢) is det 


over un undetermined ‘‘quarter period’? tT where 2,(0) = 
(0) = 0, (7) = 0. The basie equation is then intests’ 
twice numerically to give a second approximation z2(t), and 7 
chosen so that 2» satisfies the same boundary conditions «> 
This procedure is repeated until convergence is obtained |! 
of convergence is not given). Numerical working is simp? # 
process gives rapid convergence when g(z, t) is symmetrical 1! 
Extension for unsymmetrical elastic force is given bu! hi 
K. H. Griffin, Eng! 


little advantage over other methods. 
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2362. Ferguson, A. E., An oscilloscope for the observation of 
ong duration transients, J. sci. Instrum. 28, 2, 52-56, Feb. 1951. 


\pparatus described is as follows: (a) Cathode-ray tube. 
ye 5CP7, electrostatic focus, electrostatic deflection type with 
-+-deflection acceleration by an “intensifier” electrode. The 
anode potential is adjusted to the average potential of the 
tion plates. Astigmatism of the spot can be almost com- 

. eliminated by an appropriate setting of this focus control. 
)ocusing due to the single-ended deflection, which is used for 
\ by not for the Y deflection, can be virtually eliminated. 
serecn has two coatings, one giving a short persistent blue 
escent trace (for photography) and the other giving a long 
jstent yellow phosphorescence, which may be clearly observed 
period up to about 60 sec, if the screen is shaded enough trom 


Vertical amplifier. 

ed stages, each using a twin triode. 
itv: freedom from slow drift; over-all voltage gain greater 
2000 from 0 to 5000 ¢/s; push-pull output, approximately 
need to earth. Input can be single-ended or balanced. 


It comprises two direct-coupled and 
Reasonable d-c 


Linear sweep voltage generator. A gas triode is used for 


veneration of a periodic saw-tooth sweep signal. For single- 
ep application it is repliced by a diode and an Eccles-Jordan 
veer circuit. When the trigger circuit is pulsed by a suitable 
vitive polarity external signal, a capacitance charges through « 
watode circuit, which acts as a Miller integrator. From then the 
A second diode in the trigger input 
vents subsequent signals from entering until it is manually 
\t this moment the spot is deflected off the screen. On 
ipt of the external starting signal the reversing of the trigge1 
\denly changes the X positioning potential to bring the spot on 
side of the screen from which the sweep then commences. 
\liller integrator realizes very long periodic and single sweep 
buses with a high degree of linearity. Author presents a 
rticular ealeulation showing that the pentode furnishes high 
uvalent resistance in series with the capacitance. 
The oscilloscope allows the observation of transients up to 50 
mds or longer. Author adds a complete circuit diagram of 
oscope supplied with a minimum number of circuit valves 
ipplications may arise for the visual examination of details 
ectrical or mechanical long-duration transients, but reviewer 
eves that in many cases an apparatus recording by pen and 
r could do the same. Peter-Paul Heusinger, Germany 


-303. Klotter, K., Analogies between electrical and me- 


-nanical oscillators (in German), /ng.-Arch. 18, 5, 291-301, 1950. 


Vonditions are discussed under which mechanical spring mass 
~ und electrical circuits can be made to correspond. Of 
iternative defined by the correspondence: voltage ~force, 
t~velocity, or reciprocally, the latter is shown to lead to 
ect similarity between the mechanical and electrical 
grins J. H. Greidanus, Holland 


-304. Johnson, A. J., Vibration tests of all-welded and all- 
eted 10,000 ton dry cargo ship, 7'rans. N. E. Coast Instn. 
Shipb. 67, 5, 205-276, Mar. 1951. 
‘0 obtain data to improve existing methods of calculating 
il frequencies of ships’ hulls, vertical and horizontal whip- 
“ were induced, by means of a reaction-type driver, in two 
One was of welded construction, the other, riveted; they 
arly identical otherwise. 
(Wwo-node vertical frequencies calculated by a Rayleigh-Ritz 
thod (author’s “full-integral’’) agree within +1-2% with 
~“rvation. Higher-mode vertical frequencies are calculated by 
wing the mode-shape to be that of a uniform beam and 
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equating maximum values of strain and kinetic energies (author's 
“energy-method”); calculated and observed frequencies agree 
within +10%. Both methods of calculation are for pure bending 
as supplemented by correction factors for shear deflection and ro- 
tational energy. Also used are section moduli from full-scak 
static bending tests and F. VM. Lewis’ calculation of entrained 
water. 

Kntrained water involved in horizontal vibrations is estimated 
trom test data and application in reverse of above methods; vir- 
tual masses so calculated agree with each other to within 50%. 
Mean values of these horizontal virtual masses are used in 
energy-method calculations of horizontal natural frequencies; 
two-node frequencies agree to within +5% with measurement, 
but calculated higher-mode frequencies are uniformly 30-50% too 
high. 

Other results: (a) Ditferences in ships’ construction are 
manifest only by significantly greater damping in the riveted 
vessel. (b) Measurements confirm qualitatively the theoretically 
predicted decrease in vertical frequencies with decreasing depth 
of water. Sanford P. Thompson, USA 

2365. Downham, E., Davidson, W., and Wolfe, M. O., 
Torsional vibration investigations on the Musketeer engine, 
lero. Res. Counc. Lond. curr, Pap. 34, 8 pp., 11 figs., June 1949, 
published 1951. 

The torsional vibrational characteristics of the crankshaft of the 
Blackburn Musketeer engine are investigated by experimental 
and theoretical analyses. Good agreement between theory and 
experiment is obtained for values of critical frequencies but not 
for stresses due to inadequate knowledge of the damping factors. 
The stresses are not considered to be sufficiently high to explain s 
crankshaft failure occurring in the course of development tests. 

From authors’ summary 


2360. Cartwright, Mary L., Forced oscillations in nonlinear 
systems, J. Res. nat. Bur. Stands. 45, 6, 514-518, Dee. 1950. 
The approximate form of solutions of the equation 


= =m KCI — xr7)ct — x + Oh \ cos (Xt t Qa) 


is discussed, and it is shown that if « = x(t, 2, %) is any solution 
for which x = x0, & = % when ¢ = 0, then |x| < B, |x| < Bk 
where B is a constant independent of & and f, for k > |, ¢ 

to(Xo, Xo). 
force and positive damping for large .c: 


This equation represents a system with a restoring 
hence the mathematica! 
demonstration checks physical feeling that solutions should be 
bounded. Other general features of the solutions are developed, 
and it is stated that method can be applied, with minor modifica- 
tions, to any equation of the type & + Af(x)i + g(x) = kp(t), 
where p(t) has period 27/A, and 9f™ p(t)dt is bounded for all ¢, 
f(z) = 1 for ‘rz! > a, and g(x)/x > 1 for |x| > a. 

Donald Ii. Hudson, USA 


2367. Wood, W.S., Apparatus for accurate measurement of 
frequency, Engineering 171, 4439, p. 216, Feb. 1951. 

Apparatus described allows measurement of a-c voltage fre- 
quencies in the range of 48 to 52 cps. Instrument consists mainly 
of an adjustable tuning fork and a cathode-ray oscillograph, com- 
bined in a small portable unit. The discharge frequency of a 
circuit, actuated by contacts on tuning fork, is fed into the X 
plates of the oscillograph, forming time base of system. Voltage 
frequency which has to be measured must be applied to the Y- 
plates of oscillograph. Unknown frequency is obtained either by 
adding or subtracting from fork frequency the frequency with 
which trace traverses screen of oscillograph, or by adjusting fork 
frequency until trace is perfectly stationary and then reading 
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An over-all accuracy of +0.1% is claimed for 
R. K. Bernhard, USA 


fork frequency. 
instrument. 


2368. Eschler, H., On the determination of the frequencies 
of a rectangular plate loaded in the middle plane (in German), 
Ing.-Arch, 18, 5, 330-337, 1950. 

Paper deals with a simple approximate method of calculating 
natural frequencies of a rectangular plate with uniform edgewise 
forces .pplied in the middle plane. As introduction, author shows 
that exact solutions using the differential equation for lateral 
vibrations can be obtained only for a limited number of simple 
boundary conditions. Writing the deflection function as the 
product of the eigenfunctions of beams in the two transverse 
directions, Rayleigh’s method is applied to yield approximate solu- 
tions in convenient form for any boundary conditions. Numerical 
calculations indicate very smal] discrepancies from exact solu- 
tions. For zero frequency, the buckling load is obtained. Method 
employed is similar to that used by Fung [A7r Force tech. Rep. 
5761] for the deflection of cantilever plates. 

However, in the case of edgewise forces applied to the plate, 
Massonnet [AMR 3, Rev. 1889] has shown that, due to the ab- 
sence of absolute plate flatness in practical applications, non- 
linear effects modify appreciably the theoretical frequencies. 

Harold Lurie, USA 


2309. Adolph, R., Kneser, H. O., and Schulz, I, Funda- 
mental frequencies of cylindrical steel rods (in German), Ann. 
Phys., Leipzig (6) 8, 3 4, 99-104, Nov. 1950. 

As a result of the percentage reduction in area, the longitudinal 
and lateral vibrations of cylindrical steel rods are not exactly 
harmonic; the latter holds for torsional vibrations only. This 
has to be considered when determining the modulus of elasticity 
hy vibration experiment. The torsional, longitudinal, and lateral 
fundamental frequencies of cylindrical steel rods with free ends 
and different lengths have been measured very accurately and re- 
sults are compared with theoretical research results of other 
authors. Pavel Kohn, Czechoslovakia 


Wave Motion, Impact 
(See also Revs. 2434, 2481, 2550, 2563, 2601, 2733, 2766) 


2370. Robinson, A., Shock transmission in beams, Aero. Res. 
Counc. Lond. Rep. Mem. 2265, 68 pp., Oct. 1945, published 1950. 

Shock-load problems are of some importance in contemporary 
aircraft design. Report is confined to consideration of shock 
loads in beams of constant or variable characteristics. Develop- 
ment of the stresses in a beam subsequent to application of an 
external shock is investigated theoretically, methods of solution 
are worked out, and numerical examples are given. In particular, 
it is shown that flexural disturbances consist of shear and bending 
waves spreading in the beam in both directions while continuously 
interfering with each other. 

Dynamic effects during airplane landings are discussed from 
the point of view of this theory. From author’s summary 


2371. Isaacson, E., Water waves over a sloping bottom, 
Comm. pure appl. Math. 3, 1, 11-31, Mar. 1950. 

A progressive wave is supposed to travel along the surface of 
water bounded below by a plane sloping solid surface. A linear- 
ized boundary condition is applied at the free surface, and the 
wave energy is supposed to be totally absorbed by breaking in 
the region where the depth becomes smaller than the wave length. 
This may be represented, although the theory becomes invalid as 
the amplitude increases in said region, by a line sink of wave 
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energy where the free surface meets the bottom. Solutions hay, 
been given previously when the angle between the bottom and ti; 
free surface is a rational multiple of 7, and an asymptotic solutio, 
was derived by Friedrichs [AMR 1, Rev. 1592) for the importan: 
case when this angle is small. In present paper a solution js ob. 
tained in a closed form for arbitrary angle, and its connectioy 
established with the previous solutions for special angles. 
M. J. Lighthill, Englang 


2372. Malvern, L. E., Plastic wave propagation in a bar of 
material exhibiting a strain rate effect, Quart. appl. Math. 8. 4 
405-411, Jan. 1951. 

The theory of propagation of transient waves of plastic ja 
formation, due to longitudinal impact on a thin bar, has bee: 
given by a number of authors. Experiments by Duwez and his 
collaborators [Amer. Soc. Test. Mat. Proc. 47, 502-532, 1947) 
when compared with theory, showed certain systematic dis. 
crepancies and it was suggested that these might be due to thy 
assumption that the (stress, strain) relationship is independent 0’ 
strain rate. Paper extends theory to cover case where stress js 4 
function of both instantaneous plastic strain and strain rate. 
Problem is discussed by method of characteristics, and procedure 
for numerical integration of wave equations is outlined; an ex- 
plicit solution for an idealized law is given, and this is stated to 
account for the discrepancies in the (stress, time) variation at the 
fixed end, but not for those in the maximum residual strain 

R. M. Davies, Wale: 


2373. Vigness, I., Propagation of transverse waves in beams, 
Nav. Res. Lab. Rep. ¥-3476, 15 pp., June 1949. 

One end of a long flexible beam is given a known constant ve 
locity by the application of a transverse impact. Time taken fo: 
point of impact to reach this velocity is from 0.3 to 1 millisecond 
Strain records are obtained for positions along the beam, and dis- 
placement records for the beam end. 

Theoretical work is based on the usual Bernoulli-Euler equation 
for transverse deflections of a thin beam. This equation takes n 
account of rotational inertia or shear deflection, yet author points 
out that its use is sufficiently accurate, as only wave lengths long 
compared with the thickness of the beam have been produced 
Empirical expressions for the position and time of the points o 
zero strain are obtained, and these are in good agreement with ex- 


perimental results. K. A. G. Miller, England 


2374. Takahashi, T., and Sato, Y., On the theory of elastic 
waves in granular substance. I, Bull. Eartha. Res. Inst. To! 
Univ. 27, parts 1-4, 11-16, Jan.-Dec. 1949. 

Authors investigate theoretically the fact that the velocity 
elastic waves in sand is only about one third the velocity in roc 
They conceive an idealized model structure consisting of spac’ 
packed elastic spheres. First is presented the treatment of tl 
one-dimensional case of spheres pressing agaiast each other on 
straight linc. Then they investigate a three-dimensional spac’ "! 
which the centers of the spheres form a lattice and central pr 
sures are the same at all points of contact. Each sphere ts 
sumed anisotropic, but, using a statistical approach, the su! 
stance is considered as macroscopically isotropic. Matric 
analysis is used to reduce the number of elastic constants °! 
thereby determine the two characterizing the resultant isotrop! 
substance. 

Velocity of the dilatational wave is explicitly obtained in ter™ 
of the number of spheres contiguous to any given sphere, app2re” 
density of the granular substance, density of the correspondine 
continuous parent substance, static pressure applied to the grant 
lar substance, and velocity of dilatational wave in the solid pare” 
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e. Ratio of velocity of dilatational wave to velocity of 
save is 3’, corresponding to case of homogeneous iso- 
-olids for which Lamé’s constants A, @ are equal. 

\uthors state that results of theory were compared with re- 
rs of experiments by K., Tida [title source, 16, p. 131, 1938; 17, 
“42 1039] and agreement was fairly satisfactory. 

W. H. Hoppmann, IT, USA 


Elasticity Theory 
(See also Revs. 2374, 2394, 2400, 2403, 2416) 


2375. Klitchieff, J., Theory of elasticity (in Serbian), Beo- 
i. ‘Teh. Vel. Skola, 1950, 216 pp. 
fhe book represents the author’s course of lectures given at the 
Belgrade University. The subject is 
ided into six chapters. After establishing the fundamental 
wtions of the theory of elasticity in the first chapter, the 
‘hor discusses in the second chapter the application of those 
tions to the solution of Saint Venant’s problems on torsion 


gineering sehool of 


jon bending of prismatical bars. 

the third chapter, two-dimensional problems are taken up 
the solutions in the form of polynomials and in Fourier series 
iven and applied to analysis of stress distribution in beams. 
two-dimensional problem in polar coordinates is also dis- 
wed and solutions are given for bending of curved bars and for 


ess distribution around « circular hole. 
Nhe fourth ehapter contains discussion of Boussinesq and Hertz 
lems and also the derivation of Castigliano and reciprocity 
ers, 
the fifth chapter, bending of bars and beams is discussed. 
ie of trigonometric series in analysis of bending of beams is 
ind is applied in such problems as bending of beams on 
foundation and in combined bending and axial tension or 
pression of beams. The systems of beams consisting of 
eal main girders supported by a number of cross beams are 
issed with some detail and the application of the results in 
constructions is indicated, 
in the last chapter, the author derives the equation for bending 
ites and gives applications for various cases of bending of 
‘angular plates. 
in conclusion, the buckling of reetangular plates and their re- 
discussed. 
S. Timoshenko, USA 


nent by stiffeners are 


2376. Moriya, T., On a method of solution of two-dimen- 
sional boundary value problems, ./. Soc. appl. Mech. Japan, 11-13, 
470 

Paper deals briefly with well-known use of complex variables 

solution of two-dimensional problems in elasticity and hydro- 
namics, as developed by N. I. Muskhelishviliand R. M, Morris. 
G. FE. Hay, USA 


2377. Massonnet, Ch., Graphical resolution of general prob- 
ms of plane elasticity (in French), Bull. Centre Etud. Constr. 
‘ve cw. Hud. Fluviale 4, 3-183, 1949, 


2378. Topolyanskii, D. B., On the evaluation of the general- 
ied Dirichlet integral in plane elasticity theory and in a three- 
jimensional boundary problem (in Russian), Prikl. Mat. Mekh. 
14, 123 428, July-Aug. 1950. 

\uthor shows, in a continuation of his two previous papers. 

‘nethod of evaluating the generalized Dirichlet integral in the 
’ plane stress. 


\pproximate solution by method of Ritz 
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gives for Dirichlet integral a value greater than the exact one 
Solution by the method of Trefftz gives functions for this integral 
which lead to a smaller value than the exact. For a three-dimen- 
sional boundary problem, if the solution exists, method of Ritz, or 
a similar variational method, gives for Dirichlet integral a greater 
value than the exact; the corresponding function satisfies the con- 
ditions on the boundary, but not the differential equation for the 
interior of the body. A function satisfying the differential equa- 
tion for the interior of the body, but not the conditions on the 
boundary, gives a value smaller than the exaet one for the 


Dirichlet integral. Z. Bazant, Czechoslovakia 
2379. Peach, M., and Koehler, J. S., The forces exerted on 


dislocations and the stress fields produced by them, Phys. Re 
80, 2nd ser., 3, 486-439, Nov. 1950. 

It is shown that the force dF exerted on a line element vdo of a 
dislocation with Burgers vector f by a stress 7 is given by dF 
— ve (f-r)do. 
closed line dislocation in a stress field and behavior of a closed 
Then 
formulas for stress components caused at any point of an infinite 
elastically isotropic crystal by a line element of a general Burgers 


An analogy is drawn between behavior of a 


current-carrying loop in a field of magnetic induction. 


dislocation sre deduced from Burgers’ expressions for the dis- 
placements. These formulas bear a close analogy to the Biot- 
Savart formula of electromagnetic theory. Both of these results 
taken together constitute a complete system for investigation of 
mutual interaction of dislocations in an infinite elastically iso- 
tropic crystal. (The dislocations referred to have continuous 
stress distributions. ) 
From authors’ summary by D.C. Drucker, USA 


2380. Grammel, R., Shear problems (in German), Zxg.-.trch 
17, 1-2, 107-118, 1949. 

Author considers a large number of stability problems involving 
shafts in torsion, tension and flexure, and circular plates under 
bending. Ina typical problem, one end of a shaft is built-in, and « 
rigid circular disk is attached to the other end with its plane per- 
pendicular to the axis of the disk. Equal and opposite forces /’ 
are then applied to the disk edge, acting towards each other along 
a diameter d. The directions and magnitudes of the two forees 
are fixed and disk is rotated slightly in its original plane. This 
Critical load is 
In anothe: 


produces a stability problem involving torsion. 
computed directly and also by the use of eigenvalues. 
problem, a shaft is mounted and loaded as above, but the disk is 
constrained to rotate about its diameter perpendicular to the 
diameter d. This produces a stability problem involving flexure 
In still another problem, a circular plate with a concentric cireular 
hole is considered. Bending couples are applied around the edges 
in a manner analogous to that in which the bending couple is 
applied in the problem mentioned just above. This produces a 
stability problem involving bending of the plate. 
G. FE. Way, USA 


2381. Reissner, E., On a variational theorem in elasticity 
J. Math. Phys. 29, 2, 90-95, July 1950. 

The theorem of minimum potential energy can be shown to 
lead, by variational principles, to equations of equilibrium 1 
stress-strain relations are assumed; the theorem of minimum con 
plementary energy leads similarly to stress-displacement rela- 
tions if equations of equilibrium are postulated. Both sets of 
equations are shown to be derivable simultaneously by varia- 
tional principles applied to minimize 2 certain integral expressio: 
in terms of stresses and displacements. Author gives, as example, 
derivation of two-dimensional equations for flexure of plates. 

D. N. de G. Allen, England 
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2382. Fadle, J., A simple vector analytical derivation of the 
basic equations of elasto mechanics for orthogonal and curvilinear 
coordinates (in German), /ng.-Arch. 17, 62-70, 1949. 


2383. Bouzitat, J., On the frictionless contact of two bodies 
(in French), C. R. Acad. Sct. Paris 232, 8, 683-685, Feb. 1951. 
Explicit formulas are given for the stresses along the axis and 
along the elliptic boundary of the contact surface as deduced from 
the Hertz theory of contact of elastic bodies. 
R. D. Mindlin, USA 


2384. Huth, J. H., Torsional stress concentration in angle 
and square tube fillets, J. appl. Mech. 17, 4, 388-390, Dec. 1950. 

Paper points out the wide variation in results of previous in- 
vestigations into stress concentration at fillets of angle sections 
subjected to uniform torsion. Relaxation method is applied and 
new results are given (not in agreement with previous results) for 
These 
results are believed to be within about 4% of the correct values, 
Also, the 


maximum shearing stress and torsional rigidity are given for a 


both angle sections and thin-walled square-tube sections. 
and they cover a complete range of fillets of all sizes. 


prismatical bar whose cross section is formed by a circular 
quadrant tangent to two sides of a square. It is pointed out that 
the stress concentration in angle sections with generous fillets 
may be lowered considerably by rounding off outside corner in 
such a way as to keep thickness of the sections everywhere ap- 


proximately constant. From author’s summary 


2385. Frocht, M. M., and Leven, M. M., Factors of stress 
concentration for slotted bars in tension and bending, J. app. 
Mech. 18, 1, 107-108, Mar. 1951. 

Paper gives factors of stress concentration k, photoelastically 
determined for bar with transverse central slot under pure bend- 
ing and pure tension. Data are given for ratios of half length of 
slot A to end radius r from 1to 4 and for ratios of r to bar width D 
from 1 to 0.05. Authors point out that, for certain h/r and 
r/D values, maximum stress in pure bending occurs at surface of 
bar to either side of slotted section rather than at ends of slot, 


and that, in this case, k = 1. R. J. Roark, USA 


2386. Mindlin, R. D., and Cooper, H. L., Thermoelastic 
stress around a cylindrical inclusion of elliptic cross section, J. 
appl. Mech. 17, 3 pp. 265, 268, Sept. 1950. 

Authors derive closed expressions for stress distribution in an 
unbounded medium containing a cylindrical inclusion of elliptic 
cross section for the case of a uniform change of temperature. 
The previous work of Donnell [von Karman Anniv. Vol.. Cali- 
fornia Institute of Technology, Pasadena, Calif., 1941, pp. 293- 
309] is cited by authors as suggesting the existence of such a 
simple solution to the problem in question. Paper contains de- 
tailed computations of the technically significant components of 
stress at interface between the two media. 

A. W. Saénz, USA 


2387. Goodier, J. N., Elastic torsion in the presence of initial 
axial stress, J. appl. Mech. 17, 4, 383-387, Dec. 1950. 

Author extends the Saint Venant torsion solution to take aec- 
count of any distribution of initial axial stress. Using the general 
equations of equilibrium and boundary conditions formulated by 
Trefftz [Z. angew. Math. Mech. 12, 160-165, 1933] and Kappus 
[ibid., 19, 344-360, 1939] and postulating the displacement angle 
of twist relations of the Saint Venant theory, equations for the 
shearing stress components and boundary conditions are found to 
be identical with those given by that theory. The expression for 
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the torque consists of two terms, one involving the axial s),.. 
and the other given by the Saint Venant theory. 

Case of uniform tension or thrust with constant axial stro... 
then discussed and the torque is found to agree with that obtaion 
by Biot [J. appl. Phys. 10, 860-864, 1939]. Torsion with jnjy; 
bending about a principal avis is also discussed. Theory is stat, 
to show excellent agreement with tests on strips in tension ap 
angle sections in pure bending. H. D. Conway, US4 


2388. Nicolaides, E. P., The basic principles of the theory o: 
structures, J. Instn. Engrs., Indin, 1-17, Dee. 1950. 

The conditions for the equilibrium of a real solid are consider 
in the light of their deformations, for estimating inherent streny:; 
against the action of external forces. Relation of stress 
strain to external forces as well as to intermolecular forces js «js. 
cussed, and the general equation for determining redundant reqv- 
tions in a statically indeterminate structure is analyzed. |; 
concluded that, whereas for a rigid body the conditions 
equilibrium established by the theorems and other consideration. 
of rational statics are both necessary and sufficient, in ease of 
real solid they are only necessary but no lonzer sufficient: 
the equilibrium of a real solid it is further required that + 
transition from initial to final deformed state take place wit! 
apparent or potential damage to, or without discontinuity in, : 


solid. Paper makes heavy demands of its readers. 
S. K. Ghaswala, Ind 
2389. Tremmel, E., Determination of stresses from spatia 


strain measurements in dams (in German), Ost. Akad. Wo 
math.-nat. Kl. Anz., 86, 1, 1-9, 1949. 


2390. Oi, Koshiro, The stress functions for an infinite plate 
with a circular hole and for a half plate (in Japanese), 7 
Noc. mech. Engrs. Japan, 16, 55, 93-97, Nov. 1950. 

Paper shows that Airy’s stress functions H, appropriate fo: 
infinite plate with a free circular hole and for a semi-infinite p 
with a free straight edge under some loading condition, can b 
derived easily from the stress function F for an infinite plate witl- 
out a hole or an edge under the same condition by means of ani - 
version and differentiations. 

Taking origin of coordinates at center of hole and putt 
o(r, 9) = F(1/r, 6), the required stress function for a perforat: 
plate is given by 


rom or ; *r? — 1)°Ao 


af 
1 
+ (ir? — 


H(r. 0) = d(r, 9) + (r? 1) 


} 4 
og a 


ue 


and the circumferential stress oa’ at the hole edge is 


‘ 


og’ = 2a — a.) (o, + oo 


where AF) = (a, + 6,)o is the sum of stresses at the origin « 
a9, 0, are the stresses at the place of the hole edge in the infin" 
plate without the hole. In the special case of a semi-in'- 
nite plate with a straight edge, teking the edge as the y-axis, '! 
half plate in the positive range of x and putting V(z, ¥ 
F(— zx, y), the required stress function is given by 


H(z, y) = — V(x, vy) + 2roW/or — x? AV 


T. Udoguchi, Japa! 


2391. Kondo, K., The geometry of the perfect tensio® 
field, II, J. Soc. appl. Mech. Japan 3, 85-88, 96, 1959. 

Author continues his researches on stress systems in 
two of the three principal stress vectors vanish. Identifying 0" 
2 state of stress approximately with that arising in the fre 


JUNI 





alia! 


plate 


nation of an elastie sheet, he obtains a new formulation of th: 


<naple of minimum energy for this special case. 


C. Truesdell, USA 


Experimental Stress Analysis 


2302. Féppl, L., Progress in the theory of photoelasticity i: 
Cons. Super. Investig. Cientif. Madrid, no. 90, 36 pp., 


nanis! 
SDaTlis! 


WL. 
Paper is a translation of a very elementary and far from com- 
German review of recent developments in photoelasticit, 
hods. Author uses uncommon words introducing much con- 
sion, In appendix, four alternative designs of foundations sare 
vzed A. J. Durelli, USA 


2303. Foppl, L., Examples of application of photoelasticity 
» German), Z. Ver. dtsch. Ing. 93, 5, 105-112, Feb. 1951. 
\uthor describes briefly the photoelastic method and dis- 
‘dekorite,”’ a material suit s- 
efor two- and three-dimensional stress investigations. 


‘ 


isses problems solved by it, using 


Problems include: Stresses in a uniform thickness disk keyed 
nashaft; uniform thickness disk pressed on a shaft; rotating 
isk; rotating disk of uniform strength; coverplate with eccen- 
ne hole supported on its outer circumference and loaded per- 


yendicular to its plane near the center. Results, where possible, 
compared with theoretical solutions. 

\uthor notes that photoelasticity is most valuable where 
plied to problems for which no analytical solution is available 
isan example, he describes an investigation relating to a tube 

ite of a pressure vessel—and this is the most valuable part of 


er 


Problem is a three-dimensional one and two dekorite models 
ised, one to find stresses due to fastening only and another 

d combined effect of fastening tube plate to pressure vessel 

is internal pressure. Actual conditions were reproduced, al- 
igh pressure applied was only 1/39th of pressure in prototype. 
ter freezing in the stresses, slices were taken from both models, 
endicular to midplane and sectors parallel to midplane both 


i tension and compression side. 
Results of investigation show that actual stresses were higher 
tsome points than ones obtained from an approximate caleula- 
\uthor concludes the main applications of photoelastic method 
a) An aid in teaching elasticity and design; (b) finding the 
tations of approximate methods; (¢) solving problems for 
nl } ho analytical method is available. 


Nicholas Sag, Australis 


2394. Herrmann, G., Experimental investigation of stress 
iistribution in foundation plates. Theoretical investigation of 
leflections of parallelogram-shaped plates under central concen- 
trated load (in German), Publ. Labor. Photoelast. FE. P. F. 
Hirich, no. 4, 127 pp., 1950. 

Part 1. For the plane strain problem of the transfer of vertical 

ing from a continuous wall, through a footing of rectangular 

‘ion, to the underground, author substitutes equivalent plane 
tess problem. Using glass models for wall and footing, lhe 
ils stress distributions photoelastically with the Favre inter- 
rometer. Three different footing widths are studied. By 
‘ng three different materials (glass, steel, plastic) to represent 

underground, he also simulates variations of foundation 
“vty. Results are reported in great detail in both graphical 
tabular form. 

Part 2. Mquations for transverse bending are given in oblique 
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Cartesian coordinates. These equations, previously given by 
Favre, are used to formulate approximate solutions by methods 
of virtual work and finite differences. For latter method, effeets 
of various refinements (e.g., using finer net near center, higher 
Results (trans- 


verse deflections) are given for simply supported and for clamped- 


order approximations to derivatives) are studied. 
edge conditions. All solutions are obtained for general values of 
side ratio a/b and corner angle @, permitting comparisons with 


solutions for rectangular plates. R. Kk. Newton, USA 


2395. Durelli, A. J., Evaluation of brittle coating on an experi- 
mental method to analyze stresses (in Spanish), Cvene. 7 
113, 305-337, Dee. 19419. 

\uthor reviews briefly the experimental stress analysis meth- 
ods, emphasizing the fact that no universal method exists. Hl 
then deals with the brittle-coating method, showing the technique 
of its application and defining its position relative to other experi- 
mental methods, He maintains that method permits an exact 
determination of the isostaties. He considers its possibilities and 
limitations with reference to determining magnitude of stress 
based on the lines defined by limits of the cracking; he points out 
the need for investigating the law of fracture for brittle coatings. 
He concludes by presenting results obtained in industrial applica 
tions of the method. Manuel Rocha, Portugal! 

2396. Salmon, B., Stress analysis with brittle lacquer, | 
Enqnq. 22, 259, 256-268, Sept. 1O50, 

\fter reviewing some of the papers published in the U. os 
author describes results he obtained with a mixture of syntheti 
resins and organic solvents for brittle-coating tests. He found 
that brushing the coating was easier than spraving it. Ele also 
found that material under the coating has an important influencs 
on coating sensitivity. This phenomenon is not noticeable with 


Author conducted a large number of tests 


Stresscoat. on. influ- 
ence of heat treatments on coating sensitivity which are the fi 
of the kind to be published. A ring under diametral compre 
sion is used to check the brittle-coating analysis with photoela- 
ticity. Comparison is very good. It is unfortunate that author 
did not analyze his results statistically. 

Of the advantages of his coating compared to Stresseoat, ta 
of creep and of humidity influence seem the most important to 
reviewer. Author also claims that his coating dries much faster 
than Stresseoat. This is not true if Stresseoat is heated as the 
new coating is. 

Paper is an English translation of a French original. Introduce 
tion of the expression “‘limit of sensitivity’ for “strain sensitivity 
or “threshold of sensitivity’? does not help in having a standard 
terminology. As is too common in French papers, few biblio 
vraphic references are given, although author is obviously familix: 
References given are not 


A. J. Durelli, USA 


with most of the recent literature. 
complete. 


2397. Guyot, H., A new brittle coating, ‘‘the email lacquer”’ 
in French), Rech. afro. no. 17, 87-44, Sept.-Oct. 1950. 

Author developed a new coating, application of which, accord 
ing to his claims, requires littl: experience. Coating has a nor 
toxic solvent, is sprayed on specimen with a common atomizer, 
and is flame-dried at about 140 C. A new etching technique wa- 
developed and is explained in detail. 
to determine isostaties and, roughly, the zones where maximu! 


Author uses method only 


stresses may take place. 
thinks that method cannot be used by itself to determine valu: 


Following a paper by reviewer, author 


of the stresses unless their biaxiality is known previously. Thi 
is, strictly speaking, true only for some combinations of principa 
Complexity of the law of failure and the fact that it 


stre SSCS, 
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not vet well Known decrease the accuracy of the determinations, 
however, 

\uthor introduces the new concept of “instability interval” 
which is given by the difference between strain required to crack 
the coating in a unidimensional state of stress (strain sensitivity: 
and strain required to crack the coating under the same condi- 
tions, plus tapping of the coating surface by means of a needle. 

Particularly interesting is a photograph of the cracked coating, 
under appropriate lighting, to show isoclinie lines, 

A. J. Durelli, USA 


2398. Anonymous, Bibliography on x-ray stress analysis, 
Caliton, N. J., St. John X-ray Lab., 1949. 83. 

Bibliography consists of 240 references. Four additional pages 
cover a subject index. A short description of the basic theory, 


required equipment, and a sketch of the x-rav strain gage are 


included, Kd. 
2399. Stiles, W. B., and White, A., Loading machine pro- 
vides for adjustment of photoelastic specimens, (77. Engng. 
\.¥. 21, 4, p. 217, Apr. 1951. 
Description of apparatus. bed. 


2400. O’Rourke, R. C., and Saénz, A. W., Quenching stresses 
in transparent isotropic media and the photoelastic method, 
Quart. appl. Math. 8, 3, 303-311, Oct. 1950. 

\ straightforward photoelastic technique, requiring only the 
measurement of relative retardation, is developed for the quanti- 
tative determination of residual stresses in quenched glass rods 
and spheres. Paper will be of interest and importance to engi- 
neers concerned with industrial control of residual stresses in 
transparent materials not only for experimental technique but 
also for adaptation of the theory of elastieitv to the analytical 
prediction of quenching stresses, 

From a mathematical point of view, the photoelastic deter- 
mination of quenching stresses in glass rods (cane) and spheres 
is reduced to an integral equation Whose solution is known: from 
an experimental viewpoint, a correlation between theory and 
experiment and a justification of the use of the photoelastic 
method are presented 

Readers should note an error in transcription appearing in 
2.04) where the last temperature mentioned should be that of the 
bath, 7), rather than the initial temperature, 7. 

Lawrence BE, Goodman, USA 


Rods, Beams, Shafts, Springs, Cables, etc. 
(See also Revs. 2365, 2370, 2373, 2418, 2426, 2429, 2439) 


2401. Coates, R. C., Graphical solution of axially loaded 
beams, Engineering 169, 4405, 720 721, June 1950. 

\ previously published graphical method of finding the bending 
moment and shear in axially loaded beams is the construction of 
camptograms. Author extends application of this method to 
include the ease of the two-span continuous beam simply sup- 


D. H. Winne, USA 


ported at its ends. 


2402. Borg, S. F., Additional interpretations of the solutions 
of the straight beam differential equation, J. Franklin /nst. 250, 
3, 219-256, Sept. 1950. 

Two separate mathematical methods are applied to problem 
of a single-span beam of variable moment of inertia subjected to 
any disturbed load system. First, using a Green's function for 
fixed-ended beam, solution is developed in which modified shear 


and moment diagrams, when operated on by other simple dia- 
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grams, give expressions corresponding to the mMoment-arey ; 


tions. Second method uses the superposition theorem of ola. 
trical network theory and, for any type of end support, slope ar 


deflection solutions are obtained, again by considering modifi), 


shear and moment diagrams. F. S. Shaw, Australis 
2403. Mitra, D. N., Torsion and flexure of a beam whos 


cross section is a sector of a circle, Bull. Calcutta math. So, 42. 
3, 131-144, Sept. 1950. 

Paper gives solutions of the Saint Venant torsion and dey 
problems for a beam whose section is a sector of a circle, Th, 
<eetor is represented conformally upon a semicircle, and modifi« 
complex torsion and flexure functions are continued analytical) 
by Schwarz’s reflection principle into the complete circle, Fo, 
mulas for these functions are then obtained as integrals involying 
values of the imaginary parts on the complete circumferene 
These latter are known from the boundary conditions and so 1! 


problems are resolved. W.S. Hemp, Engla: 


2404. Klitchieff, J. M., Beams on elastic supports and or 
cross-girders, Acro. Quart. 2, part 3, 157-166, Nov. 1950. 

The beam on elastic supports is often considered as a beam oi 
continuous elastic medium, This assumption restricts the appli- 
cation to case where there is a large number of equally spac 
supports having equal rigidities. Author proposes a metho 
which is not bound by this restriction. Deflection curve of +! 
beam ona finite number of discrete elastic supports is express 
in terms of a trigonometric series, coefficients of which can | 
evaluated by solving a system of linear algebraic equation 
Author points out that in the special case of equally spaced sw 
ports of equal rigidities, each of these coefficients can be evaluat: 
independently. When applied to equally spaced and identics 
loaded beams of equal rigidities supported by several longitudins 
girders, method reduces solution to two systems of linear algebra 
equations, each set having the same number of equations as |! 


T. H. H. Pian, Us. 


number of supporting cross girders. 


2405. Klitchieff, J. M., Some series applied to the theory 0! 
structures, Publ. math. Inst. math. Acad. Serbe Sev. 3, 23 pp. 1! 

Booklet is essentially a reproduction and unification of thr 
previously published papers: [AMR 2, Rev. 854; 3, Rev. 261" 
and preceding review]. Eleven trigonometric and other infin 
series are summed and applied to: Bending of beam on ¢ 
supports; cross girders supporting several beams; beams su 
ported by several cross girders; buckling of continuous bean 
elastic supports; bending of rectangular plate with clamp 
edges; buckling of rectangular plate with transverse or longitt- 
dinal ribs. 

The summed series and/or methods of summation ! 


M. Tyler, Jr. US! 


use for other types of problems. C’, 


2406. Cheng, Che-Min, Restricted torsion of thin-walle’ 
columns of airfoil sections, Mneng. Reps. nat. Tsing-Hw |: 
3, 1, 80-102, L947. 

Regardless of its tithe, this paper pertains to member 
torsion, not to columns or members in compression. 

The normally complicated solution of problems involving 


sion on members having one or more cross sections i 
against warping is simplified for closed, thin-walled eylindr 
members by substituting average normal, tangential, and =! 
stresses for the actual varving stresses on each elementary a” 
Starting with the fundamental equations of equilibriun 
assumptions made by von Warmcin and Chien in referenc 
the paper, author introduces certain conditions required by > 


metry and certain relations permissible with his use ol “avers 





Th 
oddities 


tical 


-walled 
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to obtain approximate expressions for normal stresses, 
gles of twist, and axial displacements by simple and direct 
hematieal procedures, 


fe states that method has proved highly successful in the 


stresses 


nalvsis of closed sections, such as airplane wings having stringers 
.j pbs, and he presents a detailed solution of torsion on a len- 
oylar cross section of constant wall thickness as an illustrative 
ample. Joseph S. Newell, USA 


2407. Abramyan, B. L., and Arutyunyan, N. Kh., Torsion of 
prismatic bars with trapezoidal cross sections (in Russian), 

L/, Mat. Mekh. 15, 1, 97-102, Jan.-Feb. 1951, 

\ rigorous solution is given of the problem of torsion of pris- 

tic bars Whose cross section is a rectangular or isosceles 
‘rapezoid with acute angle equal to 45°. Resulting formulas de- 
.pmine torsional stresses and torsional rigidity for various ratios 

depth, b base width). 
From authors’ summary by George Winter, USA 


2408. Abramyan, B. L., Torsion and flexure of prismatic 
bars with a hollow rectangular cross section (in Russian), Pri//. 
Vat, Mekh. 14, 265-276, May-June 1950. 

Consider a homogeneous elastic prismatic bar with a hollow 

cangular cross section. AuNiliary stress functions are intro- 

wed which permit a solution of the Poisson equation by separa- 

, of variables. The stress function is represented by series 
pansions and the coefficients are determined from an infinite 
.ystem of linear algebraic equations. This system is shown to be 
ular for rectangular bars with a rectangular hole even when 
‘iw hole is reduced to a slit. 
gidity and the stress in a square bar are compared to engineering 
values for holes of varying size. The problem of flexure of a ree- 
mgular hollow bar is next solved by the same method. 

H. I. Ansoff, USA 


Numerical bounds on the torsional 


rtesy of Mathematical Reviews 


2409. Lehanneur, M., Flexure of metallic cables (in French), 
un. Ponts Chauss. 119, 3, 4: 321-886, 4389-454; May-June, 
ilv-Aug., 1949. 


2410. Clurman, S. P., The design of nonlinear leaf springs, 
ans. (mer. Soe. mech. Engrs. 73, 2, 155-161, Feb. 1951. 

\uthor provides design procedure for leaf springs having arbi- 
ary load-defleetion characteristics and using small-deflection 
eam theory, Springs considered consist. of cantilever beams 
1! around rigid eylindrical surfaces; an elementary example of 
“wh springs has been given by 8S. Timoshenko [‘‘Strength of 


terials,” part 2, D. Van Nostrand Company, p. 59). Com- 


wund springs of this type are devised to provide for decrease of 


fess with increase of load. I:ffect of constraining movement 
‘the cantilever tip is also considered. Comparison of theoretical 


nd H. D. Conway, USA 


\perimental results is made. 


2411. Bauersfeld, W., A contribution to the theory of worm 
gears and to the standardization of worms (in German), V D/- 
vhungheft 427, 28 pp., 1949-50. 


412, Buckingham, E., Operational stresses in automotive 
gears, Sor. auto. Engrs. quart. Trans. 5, 43-55, Jan. 1951. 

‘xpository article on nature of gear tooth stresses with refer- 
*s to photoelastie and roller tests and to dynamie loads. No 


v Inaterial is presented. Ewen M’Ewen, england 


‘413. Rappaport, S., Two-tooth gear systems, Prod. Enyng. 
“" p. 134, Sept. 1950. 
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2414. Rice, J. E., Spur gear durability, Prod. Engng. 21, 4, 
pp. 159, 161, Sept. 1950. 

Nomograms to determine safe tooth loads for internal and 
external spur gears. Kd. 


2415. Anonymous, 1950 supplement to screw-thread stand- 
ards for federal services 1944, /”. SN. 
Stands., 113 pp., Mar. 1951. 

1950 supplement to handbook H 28 (1944), hed. 


Dept. Comm. nat. Bu 


Plates, Disks, Shells) Membranes 
(See also Revs. 2368, 2390, 2394, 2436, 2437, 2461) 


2416. Nash, W. A., Bending of an elliptical plate by edge 
loading, J. appl. Mech. 17, 3, 260-274, Sept. 1950. 

Paper deals with a problem in the ‘linear’! bending theory oi 
plates. Plate considered is of elliptie shape and is subject to 
arbitrary prescribed normal deflection and distributed bending 
Inoments at its edges. Use is made of elliptic coordinates and a 
series solution is obtained. Numerical results are given for case 
of simply supported edges subjected to uniform bending actions. 


W. Ss. Hemp, england 


2417. Blokh, V. I., Flexure of an unbounded elastic plate 
with doubly periodic loading (in Russian), Dokladi Akad. Nauk 
SSSR ( N.S.) 73, 1, 45-47, July 1950. 

Consider a thin unbounded elastic plate subjeeted to a normal 
load which is doubly periodic in a nonorthogonal system of ree- 
tilinear coordinates. A solution is given for the displacement o} 
the middle surface in the form of an absolutely and uniformly 
converging series, 

Courtesy of Mathematical Reviews Hf. 1. Ansoff, USA 


2418. Vlasov, V. Z., Some problems in resistance of materials, 
structural mechanics, and theory of elasticity (in Russian), 
Izv. Akad. Nauk SSSR no. 9, 1267-1325, Sept. 1950. 

Paper reviews author's intensive work in the elastic theory of 
thin-walled bars, flat shells, and slightly curved plates. Theory 
is based on the assumptions that a evlindrical or prismatical shell 
has a rigid cross section and that no shear oecurs in the middle 
surface. 

First part contains the mnain results of a general theory of static 
equilibrium, stability, and oscillatory motion, for both open and 
closed cross sections. Basic equations are then applied to a 
variety of practical problems: Airplane wings, ship structures, 


reinforced-concrete structures, turbine blades, ete. Among 
others, the influence of transverse stiffness, initial deformations, 
and temperature is considered. 


that his theory constitutes a large portion of courses in strength of 


In conclusion, author points out 


materials and elasticity theory and that it is widely used in prac- 
tice, (;seorge Herrmann, Us \ 


2419. Holley, M. J., Jr., Conical shell theory applied to con- 
crete tanks, Boston Soc. cir. Engrs. J. 38, 1, 1-27, Jan. 1951. 

The general problem of tank analysis is discussed in introducing 
the subject of conical shells. Such structures should be sepa- 


rated into their main components (cones, cylinders, slabs, ete 


, 
and, as an early step in the analysis, the interacting edge forces 
between components must be determined. Second, the conical! 
shell component is discussed. lxpressions are given for cdg 
Superposition equa- 


Third, 


curves are presented which permit rapid evaluation of internal 


distortions due to changes in edge forces. 
tions for solution of edge-force changes are described. 
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cone stresses due to edge torces. Two examples are given to 
demonstrate method of analysis and use of curves. 


From author's summary by F. Kk. G. Odqvist, Sweden 


2420. Szego, G., On membranes and plates, Proc. nat. Acad. 
Sev. Wash. 36, 3, 210-216, Mar. 1950. 

\uthor proves minimum theorems in connection with the fre- 
quencies of vibration of a membrane and an elastic thin plate, 
and also in connection with the buckling stress of an elastic thin 
plate, under following restrictions: (1) Membrane is stretched 
by a uniform foree and is supported on an arbitrary boundary 
curve enclosing a prescribed area. (2) Plates are of uniform, pre- 
scribed stiffness and are clamped along an arbitrary boundary 
curve enclosing a prescribed area. (3) Plate being buckled is 
loaded by equal principal compression stresses in the plane ot tle 
plate. It is further assumed that the deflection functions in each 
case have no zero values within the prescribed areas (i.e., no nodal 
curves arise). 

The minimum theorems state ‘hat, for a given plate area, the 
minimum vibration frequencies for both membrane and plate 
arise for circular boundaries. Also, the minimum buckling stress 
is encountered with a circular boundary. 

In all three cases, proof is based on the process of symmetriza- 
tion, Which means that certain integrals extended over surfaces 
enclosed by curves of equal deflection are compared to corre- 
sponding integrals extended over cireular surfaces of the same 
area. In both integrals, the deflection functions are represented 
hy the upper limit of an integral, so that the specially preseribed 
houndary (support) conditions are satisfied. 

The theorems confirm and extend the results of Lord Rayleigh 
“Theory of sound,” 2nd ed. vol. 1, p. 345, 1894], Faber, G. 
[Sitzber. Bay. Akad. Wiss. math.-phys. Kl., 169-172, 1923] and 
Krahn, BE. (Math. Ann. 94, 97-100, 1924). H. J. Reissner, USA 


2421. Vreedenburgh, C. G. J., Calculation of membrane 
stresses in continuous stiffened circular cylindrical shells (in 
Dutch), Ingenieur 62, 22, 23-29, June 1950. 

These stresses may be simply calculated by means ot Clapey- 
ron’s theorem of three moments by introducing equivalent loads 
and eoefficients allowing for the deformation due to shearing 
forces and the lateral dilation due to ring stresses; method is 
also applicable to the higher harmonies of the ring load. 

From author’s summary by R. G. Boiten, Holland 


2422. Schoessow, G. J., and Brooks, E. A., Analysis of experi- 
mental data regarding certain design features of pressure vessels, 
l'rans. Amer. Soc. mech. Engrs. 72, 5, 567-577, July 1950. 

Paper presents an analysis of data obtained by strain-gage 
experimental stress analysis on drum heads and nozzle openings in 
drum shells. This analysis, while referred particularly to power 
boilers, is also applicable to other types of pressure vessels. 
telationship between operating-stress level and life of vessel in 
service is discussed with particular reference to a drum that has 
given over 40 years of satisfactory service with an operating-st ress 
range over a considerable area of the vessel of approximatels 
ultimate strength of material. [effect of prestress created in the 
vessel by overpressuring, such as applying the 1!/:-times working- 
pressure hydrostatic test, is discussed. 

From authors’ summar 


2423. 
the Bernoulli assumption (in (ierman), 7 
30, 8/9, 244-216, Aug.-Sept. 1950. 

Ismploying dimensionless coordinates and tensor notation, 


Zerna, W., General theory of plates and shells without 
mgew. Math. Mech. 


author exhibits equilibrium equations involving covariant deriva- 
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lives of tour dependant quantities which are integrated weights 
Similar surface ogi. 


ing terms, boundary conditions, and complicated stress-displaes. 


stresses averaged over the shell thickness. 


ment relations are constructed and the problem formally , 


pleted. The paper is too brief to admit ready comparison yj) 
other writers on the same subject, Dd. 1. Holl, Us, 
2424. van der Neut, A., The general instability of stiffeng; 


cylindrical shells under axial compression, \u:/ 
Amsterdam Rap., 8.314, S.57-S.84, 1947. 


L, cht 1 


2425. Stein, M., Sanders, J. L., Jr., and Crate, H., Critica) 
stress of ring-stiffened cylinders in torsion, Val. addy. ('» 
Avro. Rep. 989, 7 pp., 1950 

sec AMR 3, Rev. 1076 


2426. Girkmann, K., Calculation of a pipe line with slid 
supports (in German), Ost. Jng.-.Arch. 4, 2, 115-130, 1950. 

The system dealt with consists of a long eylindrical tube piy. 
line) filled with liquid, the structure being supported at equidis. 
tant stations along the tube length by slide supports. The sw 
ports are constructed to permit no net axial forces to develo 
along the tube, and each support force is assumed to consist of g 
uniform pressure acting over a small rectangular area. T! 
problem is to determine the local stresses induced near the sup 
ports as a result of the weight of the liquid and tube. 

An approximate solution is accomplished as follows: The tu 
is first treated as a membrane, and imaginary rigid bulkheads ar 
introduced at the support stations, the shear forces induced 
tween the tube and bulkheads, due to the liquid and tube weigh 
are then determined. Next, these shear forces (which act arour 
the tube periphery at the support stations) are equilibrated | 
the reaction loads of the supports, and the stresses in the act 
Hexure-resistant tube are sought from a solution of the Fliizg 
equations. The stresses so determined are assumed to be thos 
actually present in the structure. By assuming the supports ar 
sufficiently far apart, interaction between neighboring suppor’ 
is neglected; henee, the flexural problem is dealt with as aloading 
applied at a station of an infinitely long tube. 

The solution to the flexure problem is obtained by express 
the external loadings as the product of a Fourier series dir 
along the tube periphery and a Fourier integral along thi 
nite) tube length. The techniques of contour integration in! 
complex plane are then used to evaluate the mumerous integr> 
Numerical results are gi 

MI. Goland, Us. 


appearing in the formal solution. 
for a tyvpieal svstem configuration. 


2427. Hopkins, H. G., Plastic deformation of rectangule’ 
plates under direct loads, ‘“Ingineering Structures,” N.Y.,\ 
Press, Ine., Dee. 1949, pp. 93-100 (Publ. by Colston Res. > 
4s Spee Suppl. to Pe search, Lond, 


2428. 
by consideration of pattern of fractures, (oncr. Constr. Engng 4 
8, 279-282, Aug. 1950. 

Describes method of predicting breaking loud tor 


Craemer, H., Slabs spanning in two directions analy/° 


slab through application of virtual work equations 
bounded by lines of fracture. Analysis is essentiall 
given by K. W. Johansen [AMR 3, Rev. 2637]. 


R. J. Roark, Us 


2429. Clark, R. A., On the theory of thin elastic toroidal shells 
J. Math. Phys. 29, 3, 146-178, Oct. 1950. 
By introducing a complex function, the two basic equa! 


UN 


x 
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lal shells with small deflections are combined into one 


ighite plex equation, The homogeneous equation is Considered 
e load ~ Following a method given by Langer, a differential equa- 
‘place. » js found, the solutions of which are asymptotic in a parame- 
po ~y ~ ah to the solutions of original equation (6 is radius 
ny ular cross section, a is distance of center of cross section 
US m axis of revolution, /# is thickness of the shell). Two ex- 
mples are Worked and results are compared with those obtained 
iffened nowe r-series integration by Winter in his 1916 Ziirich disserta- 
ht, Phere is close agreement although the value of w used is not 
ve. The asymptotic solution has the advantage that 
imate explicit formulas may be gained by considering the 
Sritical ige effect.” 
Cor lo find an approximate particular integral of the inhomogene- 
equation a method is used which has been developed in a pre- 
Is paper by E. Reissner and the author [** Advances in appl. 
h.,”’ I]. 
b slide Two examples of great practical interest are given: the 
ega joint and the corrugated pipe under internal pressure and 
e (pi tension or Compression, Heinz Parkus, Austria 
quid 
_ 2430. Vlasov, V. Z., Computation of thin-walled prismatic 
_ shells, Vat. ade. Comm. Aero. tech, Memo, 1234, 51 pp.. Jane 1049 
ISt Ol Transl. from Prikl. Mat. Mekh. 
1 
2431. Lheureux, P., Calculation of thin rectangular plates by 
re tu means of the abacus of General Pigeaud (in French). Gauthicr- 
ads ar lars, Paris, 1949, 27 pp. 
ae 2432. Chien, Wei-Zang, and Ho, Shui-Tsing, Asymptotic 
2 method on the problems of thin elastic ring shells with rotational 
symmetrical load, Engng. Reps. nat. Tsing Hua Univ. 3, 2 
ie "186, June 1948, 
a6 \ method of suecessive approximation is given of the analysis 
ae he deformation of a thin elastic shell (thickness A) under 
ne plied load. The undeformed middle surface is a surface ol 
lution and its normal eross section has constant radius of 
—s vature (a); the applied load distribution has rotational svm- 
a Let r be the radius of the line of center of curvature of 
- ; leross sections, and let X = a/r. It is assumed that a solu- 
is expressible in terms of ascending power series in A; when 
these series are substituted in the equilibrium equations and then 
an survessive powers of A are equated to zero, the coefficients of th 
esare proved to satisfy certain groups of differential equations 
| < tare theoretically capable of successive solution. The zero-th, 


ud second groups of equations are given; the zero-th group 


responds to the problem of a long straight shell (.e., the case 


inguse 0) and the applied load given originally is necessarils 


A ted so that there is equilibrium in this case also. \ 
Be inalvsis (not given) is necessary with the bound:ary 
uditions, 
\pplication is made to problems in which the shell surtaces cre 
ralyzed ess-ree and the normal cross section of the middle surtace is 4 
ma. 45 drant with one edge clamped and the other edge stressed by 


i shearing force and (2) a bending moment; solutions sre 
Zven correct to terms in A and A2, respectively. 
yi? Masonably coneluded from numerical results for A = 3/29, 2/s¢ 
ulha = 1/6 that the method is satisfactory if \ is sufficiently 


“mall and if X <h/a. 


In case (2), it is 


USA this method of successive approximation to the solution of a 

rential equation, subject to certain boundary conditions 
ssi ad “ough use of a physical quantity that occurs in it as a parameter, 
i she 


and here, as is often necessary, the convergence is 


ily judged on an ad hoe basis. HH. G. Hopkins, England 








Buckling Problems 
(See also Revs. 2380, 2391, 2418, 2424, 2425, 2455, 2459) 


2433. 
columns 


Hanneman, I. G., Stability of elastically restrained 
in Danish), Bygnstat. Medd. 21, 6, 161-171, 1950. 

For elastically restrained columns whose deflection curve during 
buckling has the shape of a sinusoid, author develops a trans- 
cendent expression, giving an approximate value of the reduced 
length of buckling. The solution becomes exact in the case ol 
one support affording no resistance against lateral displacement ; 
eg., by symmetrically loaded frames. Numerical examples are 


viven, Sverre I. WKindem, Norway 


2434. Hoff, N. J., The dynamics of the buckling of elastic 
columns, J. appl. Mech. 18, 1, 68-74, Mar. 1951. 

Iffect of rate of loading on deflection and load-carrying capac- 
ity of columns is studied. Due to lateral inertia forces which 
restrain rapid increases in the lateral deflection, loads in excess ot 
uler column load can be applied toa column. Calculations are 
given for the motion of a perfectly elastic column, initially slightly 
curved, when one of its ends is displaced aNially at a constant 
speed in a rigid testing machine. In cases where time required 
lor a pressure Wave to travel from moving end of column to fixed 
and return is short compared with the period of lateral motion, 
the variation in anial load along Jength of the column ean be 
assumed to be negligible. The initial deflected shape is taken as 
a sine curve. Linearized solutions in terms of Bessel functions 
are obtained for small deflections of the column, A solution in 
the form ot 4 power series, valid for small as well aS large deflee- 
tion, is given for the large deflection range where simpler linear- 
ized solutions do not apply. In a numerical example, applicable 
to a 10-in-long column of 3/, X v-In. rectangular cross section 
loaded at a head speed of 0.256 in sec, axial compressive force 
reaches 1.725 the Euler column load before it begins to decrease 
At ordinary speeds of testing, author finds that maximum load 
should differ little from Euler load. 

Interesting results of considering the column subjected to a 
constant rate of change of end displacement, rather than a con- 
stant rate of change of end load, are that lateral deflections 
oscillate with respect. to the values they would have for very 
slowly applied end displacement, and that axial load oscillates 
S. Levy, USA 


above and helow leuler load. 


2435. Pfliiger, A., On the fundamental state of buckling of 
plate girders (in German), Z. angew. Math. Mech, 29, 1,2, 21 22, 
Jan-Feb. 1949. 


2436. Cicala, P., On the critical load of a plate compressed 
beyond the elastic limit (in Italian), Wt) Aecad. Naz. Linc 
Rend. Cl. Sci, Fis. Mat. Nat. (8), 9, 1-2, 67-71, Julw-Aug. 1950 


AMR 4, Rev. 2083 
the plastic buckling of a rectangular plate under edge thrusts 


Results of an earlier papel are applied to 


Author’s main conclusion is that the buckling stress of a long 
hinged flange will be as predicted by the deformation theory if the 
WHS Ol- 


Shanley effect is taken into account. The same result 
tained by Batdorf [AMR 3, Rev. 1924}. W. Prager, USA 


2437. Hoff, N. J., Bending and buckling of rectangular sand- 
wich plates, Vat. adv. Comm. Aero. tech. Note 2225, Nov 
1950. 


Differential equations and boundary conditions for rectangular 


28 pp., 


sandwich panels subjected to transverse loads and edge compres- 
sion are obtained by using the principle of virtual work. Tf come 


pressive foree Is aeting in one direction onlv in absenee of trans- 
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verse loading, an expression is obtained for the buekling load of a 
simply supported panel. Charts are provided for rapid evalua- 
tion of this buckling load. 
values obtained by method of Leggett and Hopkins [Aero. Res. 
Counc. Lond. Rep. Mem. 2262}. 

teviewer believes the latter method to be simpler and more 
straightforward for simply supported panels than author's 
method. Author's justification for this paper is its simplicity in 
the solution of panels with other edge conditions. Therefore, it 
would have been more useful if the graphs containing the numeri- 
cal results were prepared for boundary conditions other than 
Harold Lurie, USA 


Using these charts, results agree with 


simply supported edges. 


2438. Seide, P., and Stowell, E. Z., Elastic and plastic 
buckling of simply supported solid-core sandwich plates in com- 
pression, Va‘. adi. Comm. Aero. Rep. 967, 10 pp., 1950. 

See AMR 3, Rev. 458. 


2439. Gossi, Alberto, Beams with variable cross section 
under pressure and flexure (in Italian) G. Gen. civ. 88, 10, 576 
595, Oct. 1950. 

Buckling load for a stepped cantilever beam is computed by 
direct integration of the Euler-Bernoulli beam equations. Tables 
facilitating numerical evaluation are given. Some empirical 
tesults are checked by energy methods. 

Mario G. Salvadori, USA 


formulas are derived. 


2440. Lurie, H., A note on the buckling of struts, J. roy. 
aero. Soc, 55, 483, 181-184, Mar. 1951. 

In an interesting mathematical variation to the classical solu- 
tion of the elastic column problem, author twice differentiates the 
moment equation of the elastic curve, d?y/dz? = —M/(ET), to 
obtain a fourth-order equation. Resulting fourth-order equation 
can then be solved to satisfy four boundary conditions defined for 
From mathematical viewpoint, approach is 
How- 


support of column. 
general in that all possible buckling modes are included. 
ever, author recognizes that same conclusions can be obtained 
from solution of two second-order equations by consideration of 
the moment function defined for each one separately. 


J. M. English, USA 


Joints and Joining Methods 


2441. Flanigan, A. E., Bocarsky, S. I., and McGuire, G. B., 
Effect of low-temperature cooling rate on the ductility of arc 
welds in mild steel, Weld. Res. Suppl. 15, 9, 459-465, Sept. 1950. 

EXmbrittlement of ordinary mild-steel are welds is associated 
with rapid rates of cooling below 400 F during welding. Welds 
produced with low-hyvdrogen electrodes were found to be immune 
to such embrittlement. Authors conclude that the hydrogen 
content of the weld plavs an important, but not simple role in 
causing embrittlement. Further research is recommended to 
understand the mechanism of embrittlement. 


Frederick J. Winsor, USA 


Hauk, V., Static and dynamic strength investigation of 
in German), 


2442. 
spot welded joints of high strength steel plates 
irch. Eisenhiittenw. 20, 1-2, 41-51, Jan. /Feb. 1949. 


2443. Werren, F., and Freas, A. D., Strength of scarf and 
lap joints in glass-fabric-base plastic laminates, For. Prod. Lal. 
Rep. IS18, 6 pp., Oct. L950. 
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Paper deals with tests on two types of joints used in joins, 


ends of glass-fabrie-base plastic laminates. In searf joints. a. 
ends of two sheets are feathered before bonded together by ad}... 
sive; in lap joints no machining is necessary on the overlappin, 
surfaces of the two sheets. Both tension and compression tes. 
were made. Two types of plastic laminates were used. Vayi 
slopes of searf, lengths of overlapping, and many types of a 
sives were tried. Efficiencies developed are compared. Ros; 
indicate over-all higher efficiency in compression than in tensjo: 
Flatter scarfs also exhibit higher strength. 


Ai-Ting Yu, Us\ 


2444. Eickner, H. W., Durability of papreg-to-papreg anj 
papreg-to-birch glue joints, For. Prod. Lah. Rep. 1538, 6 » 
Aug. 1950. 

Originally, all glues (casein, acid, and alkaline-catalyzed, i; 
mediate-temperature-setting phenol resin, room-temperature. 
setting urea resin, and resorcinol resin) produced well-glyo 
joints of papreg-to-papreg and of papreg-to-wood. 
with alkaline-catalyzed, intermediate-temperature-set ting pheno) 
resin retained a high percentage of joint strength and had wood » 
papreg failures of 96°7 or more under all conditions. 

Strength of joints glued with acid-catalyzed, intermediate. 


Joints glued 


temperature-setting phenol resin was much lower after certaiy 
exposures, but consistently showed high percentages of wood 

papreg failure. Preserved casein glue joints showed only a sta 
loss of strength at continuous exposure to 97°% relative humidity 
and practically no loss from alternating 97°% and 30°; reletiv 
Continuous soaking, however, greatly weak- 
At high temperature exposures 


humidity eyele. 
ened strength of these joints. 
casein glue joints maintained relatively high strengths, but per- 
centage of wood or papreg failure in papreg-to-wood joints was 
considerably less than percentage of papreg failure in papreg-to- 
papreg joints, The room-temperature-setting, urea-resin gl 
joints had good durability at all conditions except where hig! 
temperatures were involved. Exposures involving temperature 
of 200 F quickly reduced strength. Resorcinol-resin glue joints 
as prepared for this study, were probably undercured, as they did 
not have the durability under continuous soaking that might ! 
expected for well-cured joints. Under the other conditions 

exposure, these glue joints had slightly higher strengths thar 
those glued with acid-catalvzed, intermediate-temperature-setting 


phenol resin. From author's summary 


Structures 


(See also Revs. 2388, 2389, 2406, 2419, 2422, 2430, 2498, 2509, 2639 


2445. Le Nobel, J. C., Exact calculation by the Cross metho¢ 
of statically indeterminate beam systems (in Dutch), Jy’ 
62, 43. 45: B115-121; B123-128; Oct., Nev. 1950. 

Author considers continuous structures restrained agains! + 
sway and investigates basically the distribution of an exter 
moment applied to a joint by the Cross method. In the © 
verging series of the balancing moments, a simple regularity ! 
he proved; they are all geometrical series, allowing their ™ 
sums to be simply determined in the known manner. \w'!" 


If 


hen 


thus obtains exact expressions for all the moments in terms | 
distribution factors. Five examples are fully worked out to *! 
how method may be applied, using surveyable tables to dete! 
the first terms of the series. 

Reviewer is not convinced that this modified Cross 1 


tho 


more practical than older classical procedures, as, ¢-£.. 


point method. Ch. Massonnet, Be'giu! 


2447 
vunctic 
R4-11 

The 

et he y 


vhich 
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IMing 2440. Jenkins, R. A. S., The solution by moment distribu- 
pie jon method of structures with tapering members, (iv. Engng. 
~ae »). Works. Rev. 45, 531, 582-583, Sept. 1950. 

Note is to show how the Hardy Cross method of moment dis- 
}ution can be extended for the solution of continuous beams 
Srous ad symmetrical portals, ete., with members tapering in depth 
ae sniformly from one end to the other. For cases of loading given, 
vest solution can be arrived at with little more work than that in- 
Jyed in solution of comparable structures with prismatic mem- 
ers. From author's summary 


2447. Le Nobel, J. C., Exact balancing of rotation of the 
ynction points in the Cross method (in Dutch), Jngenieur 63, 8, 
6 py K-11, Feb. 1951. 

The idea of balancing rotations instead of moments in the 


Inter. (ross method is known. Author extends to rotations the exact 
ature. ethod of calculation of moments by means of geometrical series 
-glued ‘hich he developed in two previous papers [see preceding Rev. 
glued 9445], Ch. Massonnet, Belgium 
pher 

wane 2448. Neal, B. G., and Symonds, P. S., A method for calcu- 


lating the failure load for a framed structure subjected to fluctuat- 


“diate. ing loads, J. Instn. civ. Eng. 3, 186-197, Jan. 1951. 

_ Paper presents method of determining sequence of loading 
ee hich may cause failure of framed structures by incremental 
eo apse. A two-span rigid frame is solved. Authors’ method is 
nadit ue of Successive approximations, as to proper position of plastic 
leti ange for each load or set of loads. For each assumed position of 
mn age, values of residual moment are calculated and compared 
ystures vith that of full plastic moment. Ixcessive value of residual 
it per- 


se ioment indicates wrong position of hinge. 
= ge is assumed, new moments calculated, results compared 
wtil value of residual moment equals that of plastie moment, or 
oe wtila linked mechanism is formed. 

Cameron M. Smith, USA 


A new position of 


2449. Massonnet, Ch., Contribution to the calculation of 
cht | bridges with multiple girders (in French), Ann. Trav. publics 
9. 103, 3, 5, 6; 377-422, 749-796, 927-964; June, Oct., Dec. 
1450 
vetting Paper presents comprehensive survey of existing methods of 
arv walvsis for series of simply supported longitudinal girders con- 
ected by transverse diaphragms or continuous top slab, or both. 
igesser’s method, based on infinitely rigid diaphragms, is shown 
ypieable when author’s relative stiffness factor is less than 0.3. 
‘ables are presented for using Leonhardt’s method for grillages 
'3to§ girders, fastened with one central diaphragm, as well as 
rection factors for structures with 2 to 5 intermediate dia- 
rags. For structures with many girders and diaphragms, 
Approximate theory, 
uch is synthesis of Leonhardt’s and Guyon’s methods, and 
theory involving Fourier series, which is generalization of 
1s procedure, are developed. 


‘“whor recommends Guyon's procedure. 


Author indicates extension 
‘method to eases of girders and diaphragms with variable 
ment of inertia and to eantilever and continuous girders. 
periments on I-beam bridges at University of Illinois by F. F. 
hart, N. M. Newmark, and C. P. Siess [7'rans. Amer. Soc. civ. 
114, 979-1043, 1949] are discussed in detail. Author 
‘Tesents design of concrete highway bridge of 42-m span with 5 
‘ams 2.5 m apart with continuous concrete slab at top. As- 
ming all beams equally loaded results in maximum error of only 


cit moments. For design of highway bridge of 18-m span 
£12 steel beams 2 m on centers and concrete slab, he shows 
ig in cost of 25% for all-welded beams compared to rolled 


~ with cover plates. Reviewer believes that design of short 
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span bridges in accordance with A. A.S.H.O. specitications is much 
simpler than author’s method and is reasonably accurate. Long- 
span bridges are usually continuous and validity of method for 
such structures is questionable. However, any consistent method 
of analysis will usually result in a satisfactory structure. 
presenting method, author makes pertinent and valuable re- 
marks on design of structures. Jacob Karol, USA 


Besides 


2450. Wastlund, G., and Ostlund, L., Tests on a bridge 
model, Publ. int. Assn. Bridge Struct. Engng., pp. 229-236, 1950. 
Tests have been made on a model of a viaduct. The model was 
made of Perspex. This material has an almost straight strain- 
stress curve, but the strains are slightly influenced by time, and 
The 


stresses in the model were measured with strain gages. An 


this influence must be considered in carrying out the tests. 


example of the results is given and compared with calculated 
theoretical values. The agreement proved to be very good. 


From authors’ summary 


2451. Chen, Shu-Tao, Cable stresses in suspension bridges, 
J. Instn. civ. Engrs. 3, 198-205, Jan. 1951. 

A method of successive approximation is given for determining 
the horizontal components of the cable stress in a suspension 
bridge when a deflection theory is used. Procedure is illustrated 
by a numerical example based on the Manhattan (suspension ) 
Bridge, New York. lio D’Appolonia, USA 


2452. Werren, F., and Norris, C. B., Analysis of shear strength 
of honeycomb cores for sandwich constructions, \V«/. adr. Comm. 
Aero. tech. Note 2208, 18 pp., Oct. 1950. 

Semi-rational formulas are proposed for calculating the shear 
Tests 
were carried out to verify these formulas in the case of honeyeomb 


strengths of honeycomb cores for sandwich constructions, 


cores composed of resin-impregnated papers and good results were 
obtained. CC. T. Wang, US 


2453. Ghaswala, S. K., Elements of sandwich construction, 
J. Inst. Enars., India, 31, 1, 16 pp., Sept. 1950. 

A general review is given on the formulas for determining the 
buckling and bending strengths of sandwich structures. Discus- 
sions are extended to the general design and production tech- 


niques of such structures. C. T. Wang, USA 


2454. Rand, T., An approximate method for the calculation 
of the stresses in sweptback wings, ./. aero. Sev. 18, 1, 01 03, Jan 
1951, 

Stress analysis ol oa seMl-monocoque structure having l 
stringers and m intermediate ribs is considered with particular 
reference to longeron stresses at the root of a sweptback wing. 
In an “exact” analysis, m — 3 longerons are assumed to be cut at 
each rib and the axial loads at the n(m — 3) cuts are treated as 
unknowns, their values being determined by requirement that the 
gaps at the cuts be of zero magnitude. Author observes that the 
chordwise distribution of longeron stresses at each rib may be 
represented approximately by distribution pertaining to the cut- 
back condition, plus a linear combination of a few arbitrary hut 


} 


distributions, each of which is. self- 


Arbitrary distributions may then be treated as 


well-chosen chordwise 
equilibrating. 
generalized redundants and their coefficients determined by re- 
quirement of vanishing dislocations. If the number of stringers is 
appreciable, method may result in a considerable saving in effort 
he- 
sults of an example are given but without detailed calculations or 
John FE USA 


while retaining sufficient accuracy for engineering purposes, 


instructions. Goldberg, 
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JUI 
2455. Leggett, D.M.A., The stressina flat panel undershear = at the orifice with constant discharge coefficient; behavior « 
when the buckling load has been exceeded, Avro. Res. Coune. air cushion according to a polytropic process with the ratio z 
Lond, Rep. Mem, 2430, 17 pp., 1950. specific heats constant. These equations being nonlinear, soly. at 
In wings of many aircraft, webs buckle at low stresses but con- — tions are obtained using a mechanical differential analyzer, Ff, mc 
tinue to carry shear by developing tensile stresses in the direction a single drop test, theory and experiment seem to show go 
of the diagonal folds or buckles. Wagner's classie pure-tension = agreement, : 
field theory for analyzing such beams is quite conservative. Although paper is certainly a step in the proper direert) 
Subject paper, written in 1940, is one of a number of attempts to experience indicates that dry friction and piston “sticking” mg a 
obtain a more satisfactory solution based on detailed theoretical also be significant in the problem, These factors are not a. lial 
analysis of postbuekling behavior of stiffened webs in shear. counted for in present treatment. Also, the drag force mochg. Dev 
Other attempts by Kromm and Marguerre, 1937; Denke, 1044, | nism is of great practical interest and deserves more attentior V0 
1950: Levy, Fienup, and Woolley, 1945; Woiter, 1946. any further studies. For a semi-empirical treatment of the san h 
dyes of web are assumed clamped to rigid flanges. stiffeners — problem, supported by many tests, see L. 8. Wasserman |(S4/ 
hold flanges apart but are assumed not to bein contact with sheet. Air Materiel Command, Eng. Div. Memo, Rep., Ser. no, TSEACS- 
Iffeetive shear modulus and stresses at various locations are 4595-5-5, August 1947). M. Goland, USA s 
found and plotted for ratios of applied stress to buckling stress up . 
to 7. Reviewer thinks limitations in accuracy of results are due 2459. Brgndum-Nielsen, T., Lateral stability of compressed : 
principally to use of three-parameter expression for buckle shape flanges of trusses (in Danish), Frandsen Anniv. Vol, Lab. B ¥ 
and negleet of effect of stiffeners ino preventing formation ot Tekn., Medd., no. 1, 111-116, 1950. si 
buckles. 8. B. Batdort, USA Paper is partly an extension of (and makes reference to Ne 
vious work by Rambgll |“Stabilitets—— og Spaendingsbereguing ; 
2456. Santangelo, G., Automatic reduction of stresses in air- tummesystemer,” Copenhagen, 1944, and Bygnstat. Medd. XX, 
planes due to gusts (in Italian), Aerotecncca 30, 4, 182 1ST, Aug. 3, Copenhagen, 1949], and others. It gives formulss for resistar 
1950. against a lateral angular deflection of the verticals and diagonals 24 
The reduction in gust-load factor that may be achieved by Of the truss, and outlines a method for determining the elast torsi 
means of a device consisting of a flap operated by anaceelerometer  Teaetion and dimensioning of the members furnishing lat» 
mass is determined, The aireraft is considered as rigid, the lift ~UPpert for compressed flange. T. A. Mortensen, USA \y 
force is supposed to pass through its center of gravity and is cal- 
culated as for steady flow, neglecting aerodynamic lag. The cases 2400. Baker, J. F., and Horne, M. R., Effect of interna 
of sharp-edge and of linear gust are considered; «a good reduction stresses on the behaviour of members in the plastic range. “ite 
in the load factor appears to be attainable. Convenient elastic Engineering 171, 4439, 212-213, Feb. 1951. ute] 
and damping characteristics of the accelerometer are determined. Paper concerns effect of residual stresses due to welding + ” 
P. Cieala, Argentins validation of simple plastic theory. If vield stress is adopted « : 
the eriterion of safety, presence of residual stresses may lead + ig 
appreciably lower allowable carrving capacity of member: SiViN 
2457. Orloff, G., A problem of nose-wheel undercarriage \\Vjjn design is based on plastic theory, only effeet of residu to su 
reactions, Airer, Engng. 22, 259, 129-131, May 1950. ~tresses on ultimate carrying capacity need be considered, rant 
Paper examines various methods of reducing the severity of.) example, a built-up I-beam is subjected to a continuous 
reaction at the nose undercarriage of an airplane rolling on the increasing bending moment. Charts and graphs are plotted stres: 
ground when the brakes are suddenly applied. Sudden appliea- — j,Q9) whieh it ean be seen that for anv given bending moment, 1 . 
tion of brakes causes a pitching couple which will impart an curvature of an initially leicesndlh Acie is always greater than tha : 
angular velocity to the airplane about its center of gravity. The yp an initially stress-free beam onee the vield tiie Rae tnt 
kinetic energy gained will reach its meximum value when the Qc coeded, and until yield occurs in the compression flange. | ea 
reaction couple at the undercarriages becomes equal to the gene 


latter ease, relationship between bending moment and curva'l 


acceleratl . le: j j , » absorbe , ’ se Y- . . ee ° 1 Y ') 
accelerating —; * will then be absorbed by the nose under is the same as for an Initially stress-free beam. Author concluces a 


carriage and tires, that ax long as eonditions of instability do not arise, residu 


nS) ’ , ‘regaeti woe Lo rare.) Trersely 4} Hew ‘vv . . . ee 
Intensity o the reactions caused varies invet ely with effici ney welding stresses have no effect upon values of the full pla 


of the mechanism, and for an undercarriage with standard oleo 


; ; = moment, and, therefore, on ultimate carrying capacity of beam ; 4 
pneumatic shock absorber is three times as high as the additional Clarence B. Matthews, US! iia 
reaction to steady braking. Methods considered to reduce the a 

at 
reactions are the standard shock absorber fitted with a safety ee : ; 4 
3 hal 1 : tively. the Ii * 2461. Konstantinidis, A., On the calculation of reinforced Fis 
valve and an “‘overbalaneed’”’ valve, respectively 1 liquis = ya ; E : 7 a 
E = concrete slabs (in Greek), Tech. Chronika,  thens 27, 318, 94: kin 


spring, stecl spring, rubber spring, and the “twin air chamber” 548. Dec. 1950. . 


oleo pneumatic shock absorber. Advantages of the methods : ; he eas 
A new formula for computing reinforced-conerete slabs > 


mentioned are discussed with regard to their application to vari- . : ; ‘ ; 3 
PI jected to bending is given by which the thiekness and the requu" 


ous types of airplanes. Julius Rotta, Germany reinforcement for the desired tensile and compressive stress ; 24¢ 
the slab may be direetly obtained. | Dimitri Keeecioglu. US\ a 
2458. Hurty, W. C., A study of the response of an airplane 14s 
landing gear using the differential analyzer, J. aero. Sc’. 17, 12, 2462. Bruggeling, A. S. G., Dimensioning of prestressed co? oe 
756-764, Dee. 1950. crete constructions (in Dutch), Jngenieur 62, 21, 27; Br le 2 re 
Paper comprises an analysis of the response of a conventional Bt 20-41: May, July 1950. ‘a 
landing-gear strut under landing and taxiing conditions. The Author gives detailed information on how to design pres! res 
appropriate differential equations are formulated assuming the — concrete of rectangular and I-sections, paying special attention | - 
airframe behaves as a point mass, and with the following mecha- — bond problems and to various cross-section proportions. — Me! = 


nism in the shoek strut: Nonlinear, elastic tire; turbulent losses ods of ealeulation are presented which allow determina!ie! 
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nay le location at any given point in the span. Attention is 


0 ailed to the problems of proper anchorage of multiple-strand 
SOl- ables, and a method for designing bridges composed of slab 
Fi mitsisgiven. The design of continuous prestressed beams is also 
Ko scribed. Werner H. Gumpertz, USA 

: 2463. Priolo, D., Quick calculation of arch bridges in 


Iralian’, @. Gen. civ. 87, 88, 12, 2, 6; 645-656, 103-113, 378-391; 
Dec, 1949, Feb., June 1950. 
Object of paper is to present rapid methods of calculation of 
hed bridges. Assuming that the law of variation of areas and 
ments of inertia of the cross sections together with the equa- 


oor of the axis of the arch can be expressed in appropriate form, 
SA ~ then possible to give explicitly the bending moment, horizon- 
thrust, and shearing force acting on the middle cross section 
the arch (which is supposed to be symmetric ‘ 
oe \uthor is evidently unaware that exactly similar methods 01 
alculation of arches were proposed by A. Strassner in his book 
Neuere Methoden zur Statik der Rahmentragwerke und det 
P stischen Bogentriiger’’ Berlin, Wilhelm Ernst, 1927). 
= Enrico Volterra, USA 
Laur 
onals 2464. Rosecrans, R., A method for calculating stresses in 
last torsion-box covers with cutouts, Vat. adv. Comm. Aero. tech. 
uty s §=6\ole 2290, 38 pp., Feb. 1951. 
SA \pproximate analysis of title topic is based on idealized struc- 
which assumes that all direct-stress carrying material o! 
— cover panel is concentrated in three longitudinal stringers 
ange. all shear is carried by cover sheet between stringers. Author 
vends theory of Kuhn and Moggio [VACA T.LN. 1066) per- 
. iting more detailed computation of stresses in cover con- 
os , ning the cutout. A more accurate numerical method, based on 
i reused number of idealized cover stringers, is also presented, 
re giving results in form of cover displacements, readily convertible 
sles ‘ostresses, Author states numerical procedure does not offer ad- 
\. vuitages over approximate analysis in accuracy commensurate 
sei th additional labor required for solution. Theoretical stringe 
- resses are in good agreement with experimental results for cut- 
its of moderate width or cutouts bounded by rigid torque- 
uster bulkheads. Even for flexible bulkheads, discrepancies 
ss th very few exceptions are on side of safety. Agreement be- 
I ‘ween theoretical and experimental shear stresses, particularly 
ate wneral pattern of distribution, is good, although marked dis- 
ludes puncies occur near the cutout boundaries. 
sidu Gordon P. Fisher, USA 
i 
ae 2405. Shocron, Ruben R., Embedding degree in foundations 
of structures (in Spanish), Cienc. y Teen. 115, 582, 363-372, Nov. 
50) 
orced lixed bases at the foundations of the structures are analyzed, 
oH: king into account the rotations produced by settlement of the 
ground From author's summary 
quire ; . 
Ses “400. Pascal, R., Practical problems of embedded founda- 
rl tons (in French), Tech. mod. Constr. 5, 9, 10; 281-287, 312-316: 
“ept.; Oct. 1950. 
none Based on criticism of conventional methods and striving to- 
= 97 i construction with better-known safety factors, author 
ss ‘iggests different design procedures for some frequent problems: 
= “ability of foundations subject to elevated horizontal forces 
eo «. power line towers). (2) Stability of anchored flexible bulk- 
\feth “ls. (3) Design of embedded beams for shear and bending. (4) 
~ verimental design of piles or piers for shear and bending. 





thoration between design office and field and Jaboratory 
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workers results in improved economy of construction. Methods 
suggested are illustrated by numerical examples. 
From author's summary by William R. Schriever, Canada 


2467. Loughborough, D. L., Davies, J. M., and Monfore, 
G. E., The measurement of strains in tires, (unad. J. Res. 28, 
12, 490-501, Dee. 1950. 

Paper considers two techniques to measure directly the strains 
in tires under static load. First method measures only strains in 
the outside ply after the sidewall rubber has been removed, and 
only in a limited region. This simple method seems to be of 
considerable value for the tire engineer. \ more tedious method 
for measuring strains of all plies uses a radiographic technique in 
which change of length of cord elements, marked by small steel 
wires, is followed by photographie methods, 

Experimental data for a number of tires are presented which 
show that cords are strained about 2°, by inflation pressure 
When tire is loaded, cords are thrown partly into compression 
and partly into more tension. Angles between cords of adjacent 
plies change up to 7 deg. Many of measurements presented 
were undertaken for extreme deflection to exaggerate the observed 
phenomena. Constructional features affecting the extent and 
type of stress distribution are mentioned. 

J.C. Rotta, Germany 


2468. Vasta, J., Distribution of locked-in stresses in a large 
welded-steel box girder Weld. Res. Suppl. 15, 9, 484-493, Sept. 
1950. 

Locked-in stresses were determined by trepanning sections on 
which SR-4 rosette gages had been mounted. Calculated 
stresses ranging from high tension to medium compression are 
shown both in tables and on graphs. Strain-gage drift and other 
factors affecting experimental accuracy are discussed. 

A less destructive method (measurement of strain relief around 
drilled holes) gave results at variance with the trepanning proce- 
dure and was considered to have greater experimental error. 

Horace J. Grover, USA 


2469. Catalano, Carlo, Calculation of influence lines of hyper- 
static elastic arches (in Italian), G. Gen. civ. 88, 6, 370-377, June 
1950. 

Author applies the principle of superposition and Maxwell’s 
theorem to caleulate influence lines for deflections, moments, 
normal and shearing forces due to an arbitrarily located vertical 
load for arches of arbitrary curvature and variable stiffness. 
Theory is applied to special arches, clamped or with two hinges 
Two worked examples, one in graphical and one in numerical 
treatment, are included. KF. K. G. Odqvist, Sweden > 


Rheology (Plastic, Viscoplastic Flow) 


(See also Revs. 2372, 2427, 2441, 2460, 2470, 2492, 2516, 2521, 2547, 
2552, 2553, 2601, 2748) 


©2470. Nadai, A., Theory of flow and fracture of solids, vol. I, 
2nd ed., New York, MeGraw-Ifill Book Co., 1950, xxii + 572 
pp. $10. 

This first volume of the new two-volume edition of author’s 
Plasticity’ is made up of 37 chapters divided into three parts: 
I. Deformation of solids. Analysis of stress and strain; IT. 
Yielding of solids particularly of metals under simple states of 
stress: III. The elastic, the very viscous, the ideally plastic 
substance and some of their generalizations. 

Kirst part contains a short descriptive treatment of the various 
aspects of the deformation of solids in relation to the structure of 
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matter; an analysis of the tension test; and a thorough presenta- 
tion of the geometry of stress and strain, including a discussion of 
finite rotationless strains, in which main emphasis is placed on 
graphical representation of stress and strain components. Al- 
most as an afterthought, introduced by a pointed remark in the 
preface that ‘“‘it can offer no advantages as a means for deriving 
concrete solutions of partial differential equations,” final chapter 
of this part is devoted to vector and tensor presentation of stress 
and strain geometry based on Gibbs calculus of dyadics, and con- 
cludes with an unconvincing polemic against the tensor (sub- 
script )-notation, the inherent logic of which is responsible for its 
increasing popularity. 

Second part deals with criteria of failure by yielding and frac- 
ture under combined stress, and contains an extensive discussion 
of the pertinent experimental results, as well as of experiments 
concerned with observations of the yield point of steel in tension 
and with the initiation and propagation of glide bands. Final 
three chapters present an elementary analysis of problems of tor- 
sion, bending, and buckling of bars of simple cross sections strained 
beyond the elastic range, which belong, organically, to the special 
problems considered in the third part. 

First half of this part contains a discussion of the stress-strain 
and stress-strain-rate relations of the general and the ideal plas- 
tic, the elastic, the linear viscous and the idealized viscoelastic 
and viscoplastic solids, as well as a short presentation of the prob- 
lem of elastically contained plastic strains with rotating axes of 
the stress tensor, illustrated by the example of combined tension 
and torsion. Second half deals with plastic and elastic-plastic 
boundary-value problems (rotational symmetry and torsion), 
with observations of glide bands in torsion of mild steel sections, 
and concludes with a presentation of the ‘‘characteristics theory” 
of glide lines as applied to solution of boundary-value problems 
of the slowly moving plastie mass. 

Scope and limitations of the book can be inferred from the 
above survey of its contents. The deliberate underemphasis on 
the basie (atomic and structural) physical aspects of the con- 
sidered phenomena hardly alleviates the unavoidable confusion of 
the reader who, confronted with the vast amount of experimental 
results, attempts to correlate them by phenomenological con- 
siderations alone, which, in a certain sense, runs contrary to the 
present, trend of research in the field of mechanical properties of 
materials. This, however, in no way detracts from the value of 
the book which admirably presents and summarizes author's 
more than 25 years of pioneering work and will, undoubtedly, 
heeome the principal engineering reference book in this field. 

A. M. Freudenthal, USA 


©2471. Hill, R., The mathematical theory of plasticity, Oxford, 
Clarendon Press, 1950, ix + 354 pp. $7. 

Author, who has made a reputation for himself through his 
thorough investigations of a mathematical nature in the theory of 
plasticity, expresses in the preface the well-justified hope that his 
book will attract engineers to this field which, according to his 
opinion, ‘well rewards study and research and which is finding an 
increasing application in metal technology,”’ having had in mind 
the numerous important processes for the plastic forming of 
metals through rolling, drawing, pressing, ete., to which he de- 
votes considerable space and attention. He presents the theory 
of these problems from the viewpoint of the applied mathematician 
beginning with a brief historical outline and some physical re- 
marks; foundations of the theory are developed in the second 
chapter leading to general theorems on plastic potential and 
variational principles in the third chapter. In the following three 
chapters he discusses the simpler one- or two-dimensional prob- 
lems of flow and the theory of the slip-line fields; then among the 
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two-dimensional problems of steady motion, sheet drawing 
extrusion, piercing, wire drawing. Under nonsteady motion he 
includes such cases as wedge indentation, hardness testing. form. 
ing in dies, yielding of notched bars. In the last chapters prob. 
lems of axial symmetry, deep drawing, and the theory of plastic 
anisotropy are treated. Author deserves to be commended for 
the precise and critical way in which he discusses the mechanics! 
assumptions on which the fundamental equations of plasticiry 
are presently based, and for their further applications to many 
special problems of interest to engineers; also for a group of 
valuable, numerical conclusions some of which are due to the 
author’s own computations. He has also covered the literatuy 
with commendable completeness and objectivity—referring {ye- 
quently to the original publications. 

A valuable trend of this book, which reviewer estimates high) 
is the objectivity of the author in defining or describing the essen- 
tial mechanical contents of the relations with as few words as 
possible and for not following trends of a group of workers favor- 
ing certain catchwords for designating inaccurate or objectiona- 
ble assumptions by means of which they have obscured and 
even discredited the excellent content of the good parts of tly 
general theory in the eyes of less trained readers; also for no 
using another impractical nomenclature and terminology for 
describing the properties of softer grades of materials, etc., which 
are unsuitable to engineers. 

Author assumes his readers have ‘“‘an acquaintance with the 
elementary theory of elasticity.’’ But probably due to his train- 
ing as a mathematician, he went—in this reviewer's opinio 
regrettably—a good deal beyond the prerequisites generally 
assumed of graduate engineering students or engineers, | 
incorporating in his book, right from the second chapter on, w! 
he terms ‘‘the suffix notation”; that is, ways of leaving out terms 
and using symbols with which most engineers are quite unfamiliar 
in stress-strain relations, etc. These rules are used throughout 
the book, but are explained in a condensed manner in only three 
pages in Appendix I. This seems, from a pedagogic viewpoin' 
and for other reasons, a regrettable mistake because it may limit 
the number of prospective readers to applied mathematicians. 
An open word, it seems to this reviewer, belonging to the class 
which has received its training at an engineering schoo] of thy 
“pretensorial’”’ age of calculus, is in order. If those younge: 
mathematicians, who intend that their work be profitably studied 
by and be accessible to engineers, would a little unselfishly gran’ 
the truth of the faet—namely, that the notation for stress 4! 
strain and related quantities dating back to Cauchy's times and 
accepted by Saint Venant, Grashof, Otto Mohr, G. Wirchhot 
A. E. Hl. Love, G. I. Taylor, L. Prandtl, ete., has reached tha’ 
high degree of briefness, perfection and precision, which \ 


Whi 


deemed satisfactory to an illustrious list of mathematiciats 
physicists and engineers up to recently (particularly for dealing 
with analysis of engineering and mechanical problems ——the! 
they would not burden the prospective readers of their pape 
with these avoidable difficulties of abstract writing rules requirins 
memorizing, ete., but not offering any new essential advantag’ 
bevond the perfectness of the former notation. 
This writer believes that a few pages more in a book o! this > 

would have sufficed to express all equations in a form nor 


nose 


engineers; thus, the economy of saving space by tensor 
tion is fictitious and not worth the effort in these engineer's 
applications, 

Apart from these latter remarks, author deserves to 
mended for having used the letter symbols expressing compone!’ 
of stress and strain accepted by a number of countries (Gera! 
Austria, Russia, United States). The book will be stimuiatin 
and inspiring to further mathematical developments in this )ro#" 
field. A. Nadai, | >\ 
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eustic-plastie stress-strain law of Prandtl and Reuss. 


JUNE 1951 


2472. Cance, A. M., The plastic behaviour of solids, Hngineer- 
» 168, 43874, 570-574, Nov. 1949, 
seo AMR 4, Rev. 200. 


2473. White, G. N., Jr., and Drucker, D. C., Effective stress 
and effective strain in relation to stress theories of plasticity, 
Phys. 21, 10, 10138-1021, Oct. 1950. 
Well-known limitations of existing forms of the stress-strain 
suations of plasticity are discussed. Possible measures of work- 
wardening and its dependence on various scalar measures of total 
istortion are critically reviewed. The general conclusion is that 
nresent theories cannot be improved significantly until much 


H. Hill, England 


data are collected and analyzed. 


2474. Volkov, S. D., On a condition of plasticity (in Russian, 
Dokladt Akad. Nauk SSSR (N.S.) 76, 3, 371-374, Jan. 1951. 
From assumed properties of erystals, author calculates condi- 
yon for first departure from elastic behavior in polyerystalline 
wyeregate. Regarding crystal, he assumes that slip begins when 
= tT, — po, (1); Ts is component along slip direction of 
shear stress across glide plane, og, is normal stress across glide 
plane, and 7, and yw are positive constants. Regarding aggregate, 
assumes that stress is approximately uniform and that for 
ny two mutually perpendicular directions v and s, some crystal 
soriented approximately with its glide plane normal to v and its 
Jip direction along s. His plasticity condition is then that (1) is 
sutistied for some crystal of the aggregate. Ensuing calculations, 
with u > 0, account qualitatively for difference between yield 
stresses in uniaxial tension and compression and for effect of 
residual surface stresses in improving fatigue properties. Re- 
viewer is skeptical on two grounds: usual interpretation of crys- 
tal data makes uw = O, and several important factors (e.g., stress 
homogeneity and mutual constraints between grains) have been 
(Cf. Barrett, C. 8., “Structure of metals,” chap. XV, 
1443; Boas, W., “Physics of metals and alloys,’’ 67-90 and 100- 
107, 1947.) Author’s treatment of aggregates resembles that of 
Batdorf and Budiansky [AMR 2, Rev. 1264]. 
William Fuller Brown, Jr., USA 


} 
negcie ted 
s > 


2475, Symonds, P. S., Shakedown in continuous media, 
Vech. 18, 1, 85-89, Mar. 1951. 

\uthor considers an arbitrary material body which obeys the 

Body is 

injected to arbitrary loads, subject only to the condition that 


each load vary between prescribed limits. Under any particular 


‘ol louds, there will be an actual stress distribution ¢;; and a 

*,, which would be the 

wiual one if the body were everywhere elastic. The “residual 
ress distribution” is defined by p,;; = 9,; o*; 5. 

usider the entire set of o*;; which are obtainable under any 

sible load. If there exists any residual stress distribution 

is in equilibrium under zero load and such that the stresses 


titious “elastie stress distribution” ¢ 


o*., are everywhere elastic, then the body will “shake 
wn. ie, will reach a residual stress state (not necessarily the 


behavior, 

tem was first proved by Melan [Sitzber. Akad. Wiss., 
147, 1938]. Author’s proof is simpler and more direct. 

gave no applieations. Author uses theorem to discuss 

lown of cireular bar, subject te combined tension and tor- 


P. G. Hodge, Jr., USA 


2470. Bragg, L., The strength of metals, Proc. Camb. phil. 
or. 45, part 1, 125-130, Jan. 1949. 


351 


2477. Palm, J. H., Reflections on yielding and aging of mild 
steel, Nat. LuchtLab. Amsterdam Rap. M 1230, 17 pp., 1949; 
also Metalen 3, 5, Jan. 1949. 

Author discusses discontinuous yielding and strain aging. 
Referring to numerous published reports, he concludes that the 
phenomena of yielding and strain aging are produced by carbon 
and nitrogen dissolved in the lattice. He suggests that discon- 
tinuous yielding depends on the diffusion of C and N within the 
lattice during elastic straining. Strain aging may be caused by 
migration of C and N to the slip zones where the lattice has been 
damaged and where the solubility is increased 


M. P. White, USA 


2478. Wada, E., and Nakane, H., Effect of ultrasonic waves 
on high polymeric substances, ./. sc. Res. Inst. Tokyo 45, 1-7, 
Mar. 1951. 

Degradation effect of ultrasonic waves on polymethyl meta- 
erylate in chloroform was studied under measured wave intensity. 
It was observed that, in the ultrasonic field, viscous nature of the 
solution having anomalous viscosity gradually approached to the 


Newtonian type. From authors’ summary 


2479. Blair, G. W. S., and Reiner, M., The rheological law 
underlying the Nutting equation, Appl. sci. Res. A2, no. 3, 225 
234, 1950. 

Elimination of time from the Nutting equation yy = S®o~'t* 
results in an equation relating S and o with an integration con- 
stant identified with a finite initial strain. Application is shown 
for two thiokol plastics where the initial strain is linear with 
stress. Failure of the equation is discussed and special cases are 
derived for the general formula. John W. Cook, USA 


2480. Krakauer, Vera Osman, Note on the use of Reiner’s 
equation for recognition of pseudoplastics from their flow curves, 
J. appl. Phys. 21, 9, 850-852, Sept. 1950. 

Bingham bodies and pseudoplastics can be clearly differentiated 
in a rotational viscometer by extrapolating ‘the experimental] 
points straight to 7; at the torque axis, and computing 7 by: 

T2/T;, = [(ro/r,)? — 1) /[2 In (r0/r,)] 


where rp and r; are the outer and inner radii. All points above 7) 
will fall on a straight line for a Bingham body, but not for a 


pseudoplastic. C. F. Bonilla, USA 


2481. von Karman, Th., and Duwez, P., The propagation of 
plastic deformation in solids, 7. app/. Phys. 21, 10, 987-994, Oct. 
1950. 

When the stress-strain relationship is introduced into La- 
grange's equation of motion, it reduces to the wave equation. 
Solution of this partial differential equation, together with 
proper boundary conditions, gives the solution to the wave propa- 
gation problem of a bar subject to longitudinal impact of known 
velocity. By choosing a complete stress-strain curve, it is possible 
to consider the effect of plasticity during the first loading of the 
specimen. 

When impact velocity is sufficiently high, plastic deformation 
occurs and the resulting stress distribution can be calculated. 
Beyond the resulting elastic wave, the stress is zero. Between thi 
elastic and plastic wave fronts, the stress increases gradually to 
amaximum value. Behind the resulting plastic wave, the stress is 
maximum and constant. For impact velocities above a critical 
value, which is calculable for most. materials, breakdown near the 
impact end occurs, with negligible plastic strain. 

Experimental results are also presented and compared with 
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theory. A series of tests show that the amplitude of the plastic 
front is a function of the velocity of impact alone, and that a 
critical velocity does exist. A discrepancy between calculated and 
experimentally determined distribution of plastic strain along the 
wire between elastic and plastic fronts was due to omission of the 
effect of rate of strain. Bernard W. Shaffer, USA 

2482. Cicala, P., On the theory of plastic deformation of Bat- 
dorf and Budiansky (in Spanish), Rev. Fac. Cienc. exact. fis. nat., 

Univ. Cordoba 13, 2, 15 pp., 1950. 

The effects of a small change in the stress tensor starting from 4 
state of uniaxial stress are analyzed on the basis of a recent theory 
of plasticity [AMR 2, Rev. 1264]. Aecording to the magnitude of 
the axial stress increment contained in the differential stress ten- 
sor, three cases may be distinguished: (a) If the increment is sut- 
ficiently large, the relationships between strain and stress incre- 
ments take the same form of linear homogeneous equations as for 
previous theories. Their coefficients depend only upon the basic 
stress; it} is shown that these can be deduced from the data of the 
simple tension test without requiring calculation of the character- 
istic “slip function” that represents the unit plastic slip. (b) If 
the axial stress increment has : sufficiently large value of opposite 
sign to the basic stress, the plastic strain disappears. (c¢) Between 
certain limiting values of the said increment, strain and stress in- 
crements are related by homogeneous nonlinear equations whose 
calculation implies the slip function. An integral equation suita- 
ble to the deduction of this function from tensile proof data is 
given. The limiting conditions between eases (a) and (¢), (b) and 
(c) are homogeneous in stress increments and do not involve the 
slip function. 

The case where the differential tensor contains only a tangen- 
tial stress in a plane perpendicular to the basic stress (besides the 
increment of this last) is considered in detail. The tangent 
modulus (tangential stress increment/tangential strain incre- 
ment) is calculated as a function of the derivative of axial stress 
with respect to tangential stress. Above a certain value of this 
derivative the tangent modulus takes the value indicated by 
Heneky-Nadai theory. Below an equal opposite limit, the modu- 
lus takes the elastic value. Within the interval a continuous 
transition is obtained. The axial strain is also caleulated. The 
results obtained suggest simple discriminatory tests. 

From author’s summary 


2483. Mii, Hisao, Some notes on the plastic deformation of 
hollow spheres with large strain, J. Soc. appl. Mech. Japan, 13 
19, 1950. 

McGregor, Coffin, and Fisher previously treated the problem oi 
finite strains in a thick-walled cylinder under internal pressure 
[AMR 1, Rev. 979]. Present paper is an extension of the forme: 
problem to the three-dimensional case of a hollow sphere. Author 
uses stress-strain data from the former paper to calculate be- 
havior of 3 spheres of different wall thickness. For moderately 
thin-walled sphere, a maximum in internal pressure occurs at an 
external tangential strain of about 0.015. For extremely heavy- 
walled sphere, the pressure vs. external strain curve is rising 
rapidly when the strain at the inner surface reaches a maximum 
allowable value corresponding to that at the ultimate load in pure 
tension. For the medium thick-walled sphere, this pressure vs. 
strain curve just levels off when internal strain reaches its maxi- 
mum allowable value. Evan A. Davis, USA 

2484. Kulin, S. A., and Cohen, Morris, On the martensitic 
transformation at temperatures approaching absolute zero, ./. 
Metals 188, 9, 1139-1143, Sept. 1950. 

Plastic deformation and straight-cooling experiments on 1S-S 
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and 1°¢ C, 20% Ni steels demonstrate that the martensitic tpay. 
formation proceeds with characteristic rapidity even at tempers. 
tures approaching absolute zero. These results indicate that 
atom-by-atom growth mechanism for martensite formation 
invalid, at least in the alloys studied. 

From authors’ sumim 


2485. Keé, T’ing-Sui, Internal friction of cold-worked metajs 
at various temperatures, J. Veta/s 188, 3, 575-580, Mar. 1950 
Author investigates experimentally cold-worked (reductioy 
area) aluminum (99.991 Al; 28; 90.091 Al + 4% Cu) by measyy- 
ing the damping associated with a freely vibrating torsional per- 
dulum {see AMR 1, Rev. 643; 2, Rev. 749]. 


tion Q~? is reported as 1/7 times the logarithmic decrement, 


The internal | 


measurements are made over a range ol temperatures from root 
temperature to that required for complete recrystallization 
above (450 C). Principal feature of experiment is that if 
carried out at a low stress level and at a strain amplitude whi! 
makes the Q~! measurement independent of the strain amplitud 

Observations indicate that G7! exhibited by the specimen eop- 
sists of two parts, that introduced by cold-work, and that whicl 
“residual” and not influenced by cold-work. The residual Q 
cannot be eliminated by annealing even above recrystallizat 
temperature. Q~! due to cold-work is observed to depend 
many factors. It inereases with temperature at which 
measured, and is highest just below recrystallization temperat 
At higher temperatures it is higher than the residual Q 
increases with amount of cold-work, and decreases with aging 
«a high temperature. Presence of impurities reduces both tl 
cold-work and residual Qu!, and, in addition, produces 
anomalous effect similar to that produced in iron by presence 
carbon or nitrogen, 

Cause or causes of the Q~! due to cold-working are not co 
pletely isolated by author; however, it is suggested that it mu: 
have its origin in a discontinuous viscous phase such as slip bands 
grain or crystallite boundaries, or with the stress-induced motio: 
of dislocations inside the grain boundary. 

feviewer’s comment: It would be interesting to know ¢! 
magnitude of the Q~! region independent of the strain amplitud 
at different temperatures, and whether the strain amplitud 
mains constant over range of temperatures at which meuasure- 
ments are made. 

Since specimen is never removed from pendulum in making 
series of measurements, and since temperature range extends | 
and above reervstallization temperature, it is possible that th: 
would be considerable readjustment of stress distribution int! 
part of the specimen held in the grips. It would be interesting ' 
know whether specimens having same mechanical and the 
treatment, but attached to pendulum at different stages 


this treatment, would give similar results.) R. La Torre, US\ 


2486. Frank, F. C., and van der Merwe, J. H., One-dimen- 
sional dislocations I. Static theory II. Misfitting mone 
layers and oriented overgrowth III. Influence of the seconé 
harmonic term in potential representation on the properties 0 
the model, Proc. roy. Soc. Lond. Ser. A, 198, 200; 1052, 10" 
205-216, 216-225, 125-134; Aug., Dec. 1949. 

The theory of a one-dimensional dislocation model is develop" 
Besides acting as a pointer to developments of general disloca!! 
theory, it has a variety of direct physical applications, part 
larly to monolayers on a crystalline substrate and to conditions 


ryst4 
\ 


the edge row of a terrace of molecules in a growing | 


Allowance is made in the theory for a difference in natural latt’ 


7) 


spacing between the surface layer or row and the substrate. 
form and energy of single dislocations and of regular seque!:! 


JUS 





JUNE 195] 


jocations are calculated. Critical conditions for spontaneous 


” yeration (or eseape) of dislocations are determined, and, like- 
. » activation energies for such processes below the critical 
; ‘s. Various physical applications of the model are discussed 
physical parameters are evaluated with the aid ot the 
l-Jones force law for the above-mentioned principal 
LPvpDUde i!i0ns. 
tals “The quations derived in part [ for a one-dimensional disloca- 
) _ model are applied to the case of a monolayer on the surface 
nit talline substrate, particularly when the natural lattic« 
sure sacing of the monolayer differs from that of the substrate. 
Del itification is given for this extension of the equations to the 
dimensional case. It is shown that the theory predicts « 
rain critical amount of misfit. (9°¢ difference in lattice spacing 
O01 simple case) below which the monolayer in its lowest energy 
is deformed into exact fit with the substrate, and above 
it is hit is only slightly deformed in the mean, having many dis- 
hich tions between it and the substrate. The energy of adsorption 
ude ifunction of misfit is also calculated, becoming almost constant 
COn- ve the critieal limit. Up toa larger critical misfit (about 14°, 
ch js he same simple case) the monolayer can be deposited metasta- 
() vin exaet fit on the substrate, at sufficiently low temperature. 
since the dislocated laver is mobile on the surface, complete! 
1 or ented overgrowth of one crystal on another can only be ex- 
dif the first monolayer ean be formed over the complete sur- 
ey we under suberitical conditions. This is in general agreement 
th observation. 
iy In the previous one-dimensional dislocation model, a sing! 
isoidal term was taken to represent the potential energy of the 
sit as a function of its position on the substrate. In this 
ela more general representation of the potential, containing a 
nd harmonie term as well, is used, and it is shown that the 
role lution in this case is also expressible in terms of elliptic integrals. 
displacements corresponding to a sequence of dislocations (or 
pis single one) are caleulated. The work done in generating a 
Or gle dislocation by a toree on a free end is derived and the 
ility conditions for such a chain determined. Tt turns out 
yt] hat the properties of single dislocations, especially as concerns 
tucdi application to musfitting monolayers and oriented over- 
le re- gowth, remain almost uninfluenced unless the amplitude of the 
sure scond harmonie term is so large as to produce a new minimum, 
ul provided the over-all amplitude of the potential energy ts 
Ing axen to be constant. When the amplitude of the second har- 
dst nic term is large, so that the potential curve has a second 
the humum, a complete dislocation splits up into two halves which 
one-dimensional analogs of Shockley’s “half-dislocations”’ 
ng ose-packed lattices. The equilibrium separation of the two 
r! uves, as Well as the stability conditions for the existence of 
es ‘iigle half, are determined. From authors’ summaries 
SA 
2487. Palm, J. H., Considerations on the relationship between 
men- stress and strain in plastic metals, Metalen 5, 1, 9 14, Sept. 1950 
nono- \uthor elaborates on basis for previously presented semi- 
cond ‘| formula for the homogeneous tensile or compressive 
ies of ‘Itess-strain curve @ = 6, — (6, dy) exp (—€/€.) where 
1 Out rue stress, € natural strain, and o,, oo, and €, are em- 
constants. Formula is considered from. standpoint of! 
' p relation and compared with a formula proposed by 
ratio en. W. Schroeder, USA 
E 2488. Morrison, J. L. M., and Shepherd, W. M., An experi- 
ie 2 nental investigation of plastic stress-strain relations, /7stv. 
- h. Engrs. appl. Mech. (W.E.P. no. 55), 163, 1-17, 1950. 


Dp . ° ° 
Vaper describes tests carried out on a steel and on an aluminum 
‘to discriminate between and assess the merits of the ‘“‘incre- 
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mental” and “total” plastic-strain theories in the region where 
Tests 


appear to establish that, for these two materials, the total type of 


elastic and plastic strains are of comparable magnitude. 


theory is incorrect and in some instances may lead to large errors: 
lor types of stress applied, experimental results give strong sup- 
port to the incremental type of theory and indicate that a par- 
ticular variant of this theory (whieh uses the Mises-Heneky 
function as criterion of plastic flow) gives results of satisfactory 


accuracy From authors’ summary 


Failure, Mechanics of Solid State 
(See also Revs. 2428, 2487, 2502, 2506) 


2489. Wells, C., Sawyer, C. F., Broverman, I., and Mehl, 
R. F., A quench cracking susceptibility test for hollow cylinders, 
Trans. Amer, Soc, Metals 42, 206-232, 1950. 

Test quenches disks 0.5 in. thick, 6.5 in. in diam with 2.75-in, 
central hole, with a notch in either central hole or the outside 
Notch is 380°V with a root radius of 0.01 in.; 
index of susceptibility is depth of notch required to cause crack- 
ing. 
is indicated. 


curved surface. 


Some correlation with cracking of gun tubes upon quenching 
Maxwell Gensamer, USA 


2490. Foley, Francis B., Factors affecting deformation and 
rupture of metals at elevated temperatures, ./. Weta/s 188, 6, 845- 
850, June 1950. 


Design Factors, Meaning of Material 
Tests 


(See also Rev. 2470) 


2491. Shapiro, J., Airworthiness requirements and fatigue 
of helicopters, Aircr. Engng. 23, 264, 32-35, 54, Feb. 1951. 

Author believes that aircraft can now be properly designed to 
avoid fatigue failures by applying available knowledge to formu- 
late a rational design code. Code would include a set of fatigue 
requirements associated with all load svstems in flight, and a sys- 
tem of standard, simplified prescriptions to compare fatigue 
strength and fatigue stress by means of a formal factor of safety. 
In helicopters, particular emphasis must be placed on random 
impulse loads in mechanical transmissions. Safety factors, author 
argues, need be applied only to the statie and the indefinite life 
ends of fatigue strength graph. Known means of ‘‘fatigue-proot 
ing” of structures are: Avoidance of stress concentrations due to 
holes on notehes; production of smooth surface finish; protection 
against corrosion; use of materials of high fatigue strength; and 
avoidance of assembly stresses. With the new design code, author 
~uggests that these means could be used to satisfy conservative 
requirements without leading to prohibitively heavy structures 


Morris Morduchow, USA 


Material Test Techniques 
(See also Revs. 2369, 2414, 2420, 2524, 2525, 2527) 


2492. Pinto, N. P., Measurement of low order ductility, ./. 
Vetals 188, 12, p. 1444, Dee. 1950 


2493. Rondell, J. H., and Duyn, G.C., A ‘‘solid-guide fix- 
ture’? for determining the properties of thin sheet material in 
compression, Vat. LuchtLahb. Amsterdam Rap. S. 368, 5 pp., 4 
tables, 10 figs., May 1950. 

The “‘solid-guide fixture” is a device used for the lateral support 
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of thin sheet material subjected to compression in the ver- 
tical plane. This support prevents buckling of sheet. Paper 
reports on construction details and testing techniques involved. 
In principle, these are similar to those contained in references 
1), (2), and (3) of report. The innovations described are in- 
teresting. Results of tests on 1-mm thick mild-steel specimens 
showed that tension and compression modulus values differed by a 
maximum of 6°% from the mean. Results obtained from tests of 
0.7 to 0.4-mm thick Alclad specimens showed a scatter of about 
3%. Yoh-Han Pao, USA 


2494. Lloyd, T. E., ‘‘AC’”—A new corrosion test, /. Metals 
188, 9, 1092-1093, Sept. 1950. 

Artificial rain frequently bridges over pinholes in metals, de- 
creasing the corrosion rate. A thin layer of dew or condensate is 
water of maximum corrosivity, actually searching out pinholes in- 
stead of bridging them. Based on this principle the Alternate 
Condensation method was developed for corrosion tests. Author 
describes details and advantages of the new instrument. 

A. J. Durelli, USA 


2495. Skudrzyk, E., Application of ultrasonics in material 
testing (in German), Ost. Jng.-Arch. 4, 5, 408-424, Nov. 1950. 

This excellent review of German work, both recent and during 
the war, stresses the application of transmission, reflection, and 
absorption techniques. Means of producing sound images of de- 
fects in workpieces under test are described and include acousto- 
optical scattering and diffraction; the Pohlmann screen; and 
scanning with a microphone tracked by an ink-writer similar to 
that used in wire photos. A valuable section is devoted to the 
mechanism of internal friction and frequency effects. Paper 
closes with suggestion that destructive testing for corrosion, 
cavitation, and fatigue are possible with high-intensity ultrasonic 


excitation. Vincent Salmon, USA 


2496. Grodzinski, P., New developments in hardness testing 
(in German), Schweiz. Arch 16, 11, 335-340, Nov. 1950. 

An indenting tool for macro- and microhardness testing formed 
by the curved intersection of two obtuse cones generated base-to- 
base about a common axis is described. Author derives equation 
for indentation area constant and gives test results showing corre- 
lation with Knoop and Vickers tests. No values for the cone 
angle or the radius of the base intersection are given. 

A new deadweight hardness tester featuring a micrometer 
microscope having its axis at 45° to the normal to the specimen 
surface is described. Load range of machine is said to be up to 2 
kg. A second machine of unusual construction is described for 
use as a high-speed, low-load abrasion tester using the double- 
cone indenter of cast iron charged with diamond dust and rotating 
about the conic axis at speeds of 10,000 to 20,000 rpm. 

As an advantage for static indentation hardness tests of hard ma- 
terials, author states that if the indenter edge becomes fractured, 
the indenter may be rotated to a new portion of edge without need 


of relapping. Douglas R. Tate, USA 


2497. Weir, C. E., High-pressure apparatus for compressi- 
bility studies and its application to measurements on leather and 
collagen, J. Res. nat. Bur. Stands. 45, 6, 468-476, Dee. 1950. 

Paper describes in detail apparatus for measuring volume 
changes of solids (or liquids) between 1,000- and 10,000-atmos- 
pheric pressure. Principle consists of forcing a piston into a 
vessel containing sample under study immersed in a suitable 
liquid, and recording depth of penetration of piston at known in- 
ternal pressures. Measurements made on a natural high polymer 
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and on leather show that apparatus is capable of yielding data 
good reproducibility. Ai-ting Yu, Us\ 


2498. Mikhalapov, G. S., Direct explosion test to evaluate 
load-carrying capacity of welded steel structures, Amer. Soy. 
Test. Mat. Bull. no. 172, 53-64, Feb. 1951. 

Author outlines test for shock resistance of plates and weld. 
ments which can also be applied to other type joints. A confined 
explosive charge is placed on top of plate or joint, which is syp- 
ported on four sides. Amount of charge (energy) required na 
cause fracture is a measure of shock resistance. Results are 
claimed to check well with notch-impact type test, which does 
not lend itself to testing of joints. I. A. Benjamin, USA 


2499. Simon, I., McMahon, H. O., and Bowen, R. J., Dry 
metallic friction as a function of temperature between 4.2° K and 
600° K, /. appl. Phys. 22, 2, 177-184, Feb. 1951. 

Coefficient of static friction u for some monometallic contacts 
(Fe, Ni, Cu, Pb, Sn, Zn) as well as hardness H and shearing 
strength S have been measured at temperatures between 4.2 k 
and 600 K. For some metals u appeared to be of the order of 1, 
indicating a fairly clean metallic surface. In other cases, values of 
uw of the order of 0.5 indicate that surface contaminates were not 
entirely removed. An important result is that in spite of the 
generally large variation of both hardness H and shearing strengt) 
S, the ratio S/H is dependent to only a slight extent on tempera- 
ture. 

It is shown that the ratio follows reasonably closely the varis- 
tion of static coefficient of friction in accordance with theory of R 
Holm. Some theoretical assumptions may be questioned; e.g, 
supposition that perfectly clean metallie contacts must have 
values of coefficient of friction of the order of 100 instead of | 
However, data are an important contribution to knowledge i1 
this field. E. I. Shobert, II, Us 


2500. Treuting, R. G., and Read, W. T., Jr., A mechanical 
determination of biaxial residual stress in sheet materials, J. 1)! 
Phys. 22, 2, 130-134, Feb. 1951. 

Method is applicable to sheet materials with constant princips: 
stresses in any plane of the sheet but in which the stresses may | 
different in different planes through the thickness of the shee! 
Utilizing ingenious mathematical manipulation, the stresses ate 
expressed explicitly as a function of curvature in the sheet. \ea> 
urement of deformation in the remainder of the sheet subseque! 
to removal of thin surface layers thereby permits direct deter 
nation of stress distribution. Method differs from others (for e%- 
ample, Davidenkov’s) in that no successive approximations 
required, and it permits determination of biaxial stress instead 
uniaxial stress. Simplified expressions are presented for the s} 
cases in which processing history involves zero lateral strain, ic 
in which equilateral and longitudinal strains are equal. The ey 
tions are developed in terms of material cor stants for case 
elastically isotropic materials; for elastically anisotropic ! 
terials, the equations involve measured moments and forces ! 
quired to deform the specimen in prescribed manner. Review! 
believes this direct method could be extended advantageowsly | 
the determination of residual stresses in thin-walled tubing 

J. Lynch, USA 


2501. Fusfeld, H. I., Apparatus for rapid measurement 0 
internal friction, Rev. sci. Instrum. 21, 7, 612-621, July 1950 

This paper describes apparatus for measuring interna! frictio! 
which satisfies the conditions (a) low induced stress amplitude ! 
preclude any plastic flow of the specimen; (b) ability to inst 
specimen within a few minutes after treatment; (¢) rapidity 


the 
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vent, at a rate of LO to 20 per min.; and (d) accuracy of 
st one per cent. 

Longitudinal vibrations are induced by an eddy-current drive, 
to one previously described in the literature, satisfying 
ind (b). Conditions (¢) and (d) are obtained by measuring 
the decay time of free vibrations using vacuum-tube trigger cir- 
ts and a counter chronograph. Satisfactory measurements 

made with push-button rapidity and simplicity. 

From author’s summary 


Mechanical Properties of Specific Materials 
(See also Revs. 2443, 2476, 2480, 2489, 2500, 2501, 2538) 


2502. Bruckner, W. H., The micro-mechanism of fracture in 
the tension-impact test, Weld. Res. Suppl. 15, 9, 467-476, 
Sept. 1950. 

Through the medium of microstructure observations, author 

esents results of an investigation concerned with process of 
rension-impact fracture in rimmed, semikilled, and fully killed 
seels and in Armeo iron. <A modified Riehle pendulum type 
machine and the standard type B-notched specimen were used in 

rests. At a particular testing temperature, chosen from 
vious above, within, and below the transition temperature (pre- 
lrermined), the progress toward complete fracture was studied 

v subjecting each subsequent specimen of a group from one stee! 
‘yan mcreasing amount of initial impact energy. 

several photomicrographs of the notched region, oriented with 
respect to Maximum principle stress, present particulars of frac- 
rure initiation in the various steels tested. These pictures are dis- 

issed in detail. 

\ut hor concludes that fracture in transition-temperature range 

steels (ested initiated in the carbon lamellae. Supporting 

ence suggests that rimmed and semikilled steels develop a re- 

ant cleavage tracture after first developing pearlite failure and 

a mechanical twinning in the region of high stress at the 

Paper pays particular attention to this twinning effect, 

¥ its variations with steels and temperature. —Ixilled steels 

gave evidence ot lower temperature-occurring cleavage fractures 
lid the rimmed and semikilled. 

Julius Miklowitz, USA 


2503. Jaoul, B., On transverse restraints arising in a tension 
test(in French), C. R. Acad. Sct. Paris 232, 6, 477-479, Feb. 1951. 
lension tests were made in the plastie range on solid and thin- 
ied specimens of circular cross section, Solid specimens gave 
teral plastic strains equal to e. = es = —!/s e, where e,; = the 
il strains, For the hollow specimens, the lateral strains of 
Author contends that the usual 


sion test with a solid specimen is not a simple tension test, for 


é; and e; = —! ; EL. 


eral restraints occur that account for the foregoing differences 


lnteral strains in hollow and solid specimens. 


Joseph Marin, USA 


2504. Kirsch, A., Stress distribution in notched-bar impact 
tests (in German), Arch. Eisenhiittenw. 21, 11/12, 403-411, Nov.- 
Dec, 1950. 

\n attempt is made to compute the stress distribution at the 
“ol a circular notch, 4.75-mm diam, in specimens of the 
vupy type 160 mm long, 30 mm deep outside the notch, and 
) tin deep at the bottom of the notch, ranging in width from 5 

oJ iam. The longitudinal and transverse extensions 6;, 62 at 

notch base were measured after transverse impacts from three 
‘erent heights for specimens from three different carbon steels. 


(* 


<itudinal extension 6; was obtained from change in spacing of 
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two parallel lines ruled along base of the notch at a distance of 1 
mm. Transverse extension 62 was obtained from change in pitch 
of a spiral cut into the notch with a tap. Extension 6; normal to 
notch was computed on assumption that material is incompressi- 
ble in the plastic range. Principal stresses 0), ¢2 corresponding to 
these extensions were then computed from 6), 62, 6; and the tensile 
stress-strain curve of the material, using a rather crude version of 
the octahedral stress-strain relation. The ratio o» o, of transverse 
to longitudinal stress increases from about 0.1 to 0.5 as width of 
specimen increases from 5 to 30 mm. It is concluded that the 
Charpy test cannot be relied upon to detect notch brittleness 
which develops under combinations of stress for which the ratio of 
the largest two principal tensile stresses is between 0.5 and 1. 
Walter Ramberg, USA 


2505. Carro-Cao, G., Metals and heat resistance (in Italian), 
Aerotecnica 30, 3, 120-131, June 1950. 

Author summarizes existing knowledge regarding mechanical 
properties required of metals for gas turbines and tor turbojet 
engines. He begins by discussing the effect >of temperature 
changes, cold work, and aging on the internal structure of metals 
and outlines the concomitant changes in mechanical properties 
such as yield strength, creep, and elongation. He then describes 
a procedure tor designing against excessive deflection due to creep 
and against fatigue failure in the presence of sustained loads at 
high temperature as well as alternating loads. Procedure is 
based on Kochendorfer’s theory for resolving creep stress into 
three terms, the first producing elastic deformation, the second 
producing a rearrangement of the atomic lattice, and the third 
overcoming the resistance to additional plastic deformation. 

Walter Ramberg, USA 


2506. Bennett, J. A., and Baker, J. L., Effects of prior static 
and dynamic stresses on the fatigue strength of aluminum alloys, 
J. Res. nat. Bur. Stands. 45, 6, 449-457, Dec. 1950. 

Tests appear to indicate that prior static load has a marked 
effect on fatigue life of Alclad 24S-T sheet in unidirectional bend- 
ing when stress amplitude is small. A large static load in same 
direction as fatigue load increased subsequent fatigue life while 
static load in opposite direction decreased fatigue life. A new 
For bare 248-T 


sheet, authors attempt to estimate number of cycles necessary to 


design of sheet fatigue specimen is proposed. 


‘initiate’ a crack at various stress levels by extrapolating fatigue 
crack-growth curves to an arbitrary small crack length. Relation 
between reciprocal of stress and log of number of cycles necessary 
to ‘initiate’ crack is found to be linear. Results of damage tests 
for various combinations of stress amplitude are analyzed 
Limited data indicates that a few evcles at stress amplitude of 
17,000 psi may result in a large increase in fatigue life at 20,000 
psi; however, large amount of scatter known to occur in this 
range suggests additional tests are desirable. 
G. M. Sinclair, USA 


2507. Anonymous, Fatigue tests on single pieces of 24S-T 
Alclad glued with Redux and one series of riveted test pieces from 
24S-T Alclad plates and 24 S nails (in Dutch), Nat. LuchtLah 
Amsterdam Rap. M 1627, Sept. 1950. 

Report describes preliminary tension-fatigue tests on a 2-ton 
and a J0-ton Amsler H.F. pulsator. 
stresses occurred, the minimum stress of the fatigue cycle being 
kept constant at 1 kg/mm? (tension). For the plate material 
without connection, a fatigue strength of 11.2 kg/mm? was found 


During each test only tensile 


(n = 10°). Specimens with a glued overlap (length of overlap = 
40 mm) showed a fatigue strength of 10.35 kg/mm2?; with a 
riveted overlap a value of only 4.9 kg/mm? was found (calculated 
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for cross section of single plate, plate thickness 0.8 mm). A 
glued connection of only 20-mm overlap length showed the same 
fatigue strength as the connection with an overlap of 40 mm, but 
was more sensitive to loading above the fatigue strength. The 
riveted connection was provided by Fokker Airplane Factories 
(length of overlap 40 mm, two rows of 24 8 nails in zigzag pat- 
tern, diameter of nails 3 mm, distance between rows 20 mm, nails 


J. H. van der Veen, Holland 


in each row 20 mm apart). 


2508. Grover, H. J., Bishop, S. M., and Jackson, L. R., 
Fatigue strengths of aircraft materials. Axial-load fatigue tests 
on unnotched sheet specimens of 24S-T3 and 75S-T6 aluminum 
alloys and of SAE 4130 steel, Vwi. adv. Comm. Aero. tech. Note 
2324, 66 pp., Mar. 1951. 

Information on axial-load fatigue behavior of unnotched speci- 
mens of each of three sheet materials: 24S-T3 and 75S-T6 alumi- 
num alloys, and normalized SAE 4130. steel. 
investigation of these materials included the following items: 
(1) Determination of fatigue strengths, in tests at a speed of 
about 1100 cpm, covering a range of mean loads from zero to a 


Experimental 


high tensile value and, for each londing condition, lifetimes from 
10,000 to 10,000,000) cycles. (2) Determination of fatigue 
strengths in tests at a slower speed of about 90 cpm. (3) Several 
measurements of damage or strengthening at one stress level due 
to previous loading at another stress level; these tests included 
interchanging the order of xupplication of high stress level and low 
stress level. 

In several respects, fatigue-test data are extended beyond those 
previously available. Tlowever, results are in general agreement 
with such previously reported data as are available for comparison, 
The main observation unpredictable from previous work is that 
fatigue strengths at 90 epm appear, in some ranges of loading, 
appreciably lower (up to 10°7,) than corresponding strengths at 


1100 cpm. From authors’ summary 


2509. Gehler, W., Amos, H., and Friedrich, E., Tests on rein- 
forced concrete beams to determine the reinforcing limit (in 
German), Desch. Aussch. Stahlbet. no. 100, 134 pp., 1949. 


2510. Bertier, R. M., Study and control of practical charac- 
teristics of cement and concrete (in lrench), Terres ef Faux, nos 
9, 10; 62-74, 62-76; 1949, 1950. 


2511. Perem, E., The effect of the rate of loading on the 
bending and compression stresses of wood (in Swedish), Srev. 
TrdforskInst. Medd. no. 20, 8 pp., 1949. 


2512. Kollmann, F., Theoretical problems and practical tasks 
of wood drying (in German), Sven. TrdforskInst. Medd. 11B, 11 
pp., 1949. 


2513. Fritz, E., Mechanical properties of second-growth red- 
wood and comparison with virgin timber, Amer. Soc. Test. Mat. 
Bull. no. 169, 30-32, Oct. 1950. 


2514. Reinhart, F. W., and Williams, H. C., Jr., Resistance of 
representative plastic materials to hydrofluoric acid, Amer. Soc. 
Test. Mat. Bull. no. 167, 60-62, July 1950, 

Results of the tests show that urea-formaldehyde and cellulose- 
acetate plastics are soluble at room temperature in 48°) hydro- 
fluoric acid. Phenolic laminate plastics containing cellulosic 
fillers were appreciably affected in less than a week; the one filled 
with asbestos was affected more than those filled with cellulosic 
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materials, Melamine plastics are markedly affected. Resi. 
ance of glass-fabric polyester plastic was less than that of the cel. 
lulose-filled) phenolic plastics. Behavior of the polymeth, 
methacrylate plastic was peculiar; it became swollen, rubhe 

und milky, and was still swollen and milky although no long 
rubbery six months after removal from the acid solution. — Resjs- 
ance of polystyrene was outstanding. Polyethylene and yin 
chloride acetate plasties were affected only slightly although mo» 
so than polvstvrene. From authors’ summary 

2515. Werren, F., and Heebink, B. G., Effect of defects on 
the tensile and compressive properties of a glass-fabric-base 
plastic laminate, For. Prod. Lab. Rep. 1814, 8 pp., June 1950, 

teport presents results of 52 tension and 52 compression tests 
made to determine the effect of defects on mechanical properties 
of a glass-fabrie-base plastic laminate. Seven laminated panels 
were fabricated for these tests: One control panel, one with hig! 
resin content, two with low resin content, one with surfac 
wrinkles, one with butt Joints, and one with lap joints. 

\n increase in resin content resulted in lower values of modulus 
of elasticity, proportional limit, and ultimate stress in tension, 
and a lower modulus of elasticity in’ compression.  Ultimat 
stress in compression, however, increased with increased. resi 
content within the range of resin content tested. Surface wrinkles 
lower strength in tension and compression, and the deeper the 
wrinkle the greater is the reduction. Butt joints lower tensili 
strength of the laminate but the compressive strength (with 
limits) is not appreciably affected. If a single butt joint occurred 
In a Six-ply laminate, tensile strength at the Joint would be abou 
tive sixths of the tensile strength where plies were continuous 
Lap joints, in general, would be expected to lower the tensil 
strength of the Iaminate, and the reduction would depend upor 
eficiency of the particular joint. An inerease in length of lap 
would be expected to raise the efficiency. Compressive strengt! 
Within limits) does not appear to he appreciably affected. 


From authors’ summ 


2516. Findley, W. N., The mechanical equation of state with 
special attention to the creep of plastics, Nec. lust. Engrs. J. 6, 
10, 13-16, Dee. 1950. 

Some of the conditions under which a mechanical equatior 
state may exist have been reviewed and tested, in particular, | 
cunvas-laminated plastic. An equation has been developed w! 
represents the creep behavior of canvas laminate and is in agree- 
ment with pertinent theory. From this equation for creep 
time at different stresses, an expression has been derived tor 
stress Vs. strain ina tension test at known rates of strain. Agree- 
ment between predictions of this equation and tension-test dats «! 
different strain-rate histories lends support to the existence o! 


mechanical equation of state for this material. However, ther 


are Indications that, at best, the mechanical equation ol stat 
may be only an approximation. 


From author’s summary by Aric Phillips, Us 


2517. Westwater, J. W., Flexure testing of plastic materials, 
Proc. Amer. Soc. Test. Mat. 49, 1092-1118, 1949. 

Seven factors concerning flexural testing of plastics were sub- 
jected to theoretical and experimental investigation: The effects 
of rodius of the loading edges; amount of beam overhang, exce> 
sive beam curvature; horizontal force components at the supports 
choice of span-depth ratio; variability of material; and the re! 
tionship between flexure, tension, and compression. Works 
restricted to rectangular beams, simply supported and loaded «' 
the midspan. Two phenolic laminates were used to represc!! 


stiff plastics; cellulose acetate and vulcanized fiber were uscd 


cal 
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Tests were conducted on a hydraulic testel 


materials, 
room at controlled conditions. 
results show that appreciable effects are caused by horizontal 
«components at the supports; by varying the radius of the 
ding edges; or by ignoring the variability of commercial 
ls. Effeets due to varying the beam overhang or due to 
eyeessive beam curvature are shown to be negligible ordinarily 
{pplication to one material of the flexure-tension-compression 
rrelation outlined by Nadai indicates that nearly pure tensil: 
| compressive stresses exist within bent beams of this material. 
From author’s summary 


{ 2518. Richardson, H. M., Plastics literature references. 
Selected for the mechanical engineer—July 1949, through June 
1950, Wech. Engng. 73, 3, 211-215, Mar. 1951. 

\ review of advances in plastics which are of interest to me- 

ical engyneers. ied. 

2519. Carey, R. H., Schulz, E. F., and Dienes, G. J., Mechani- 

cal properties of polyethylene, /ndust. Engng. Chem. 42, 5, 842 

47, Mav 1950. 

\ study of fundamental and practical mechanical properties of 
vious molecular weight polyethylene resins by means of tensile 
ryess-strain and torsional torque-deflection curves is described 

ombining the two techniques, stiffness properties have been 
luated with good accuracy over an unusually wide range o1 
peratures. Other mechanical properties, such as stress and 
nat “elastic limit,” and energy of strain can also be evaluated 
utitatively on basis of these data. Analysis of stress-strain 
irves, appropriate to certain temperature ranges, has been 
le. In the —30 to +25 C range, stress-strain curves are con- 
ously curved and are best described by an exponential-type 
tion which permits the determination of an initial tangent 
lulus. Below —30 C a more conventional elastic behavior is 

servable and a tangent modulus may be evaluated graphically. 

Smilarly, a modulus is calculable from initial straight line portion 

torsional torque-deflection curves. Log modulus-temperature 
es for different molecular weight resins show the known in- 

rted S-shape with curves being flat and extended when com- 

{ with vinyl or rubber elastomers. These curves coincide at 
w temperature, ie., they are independent of molecular weight. 

\s temperature is increased curves fan out, higher molecular 

eight materials being characterized by higher moduli. | An 

‘tic limit has been defined as the point on the stress-strain 

The 


responding area under the curve is the strain energy. <A 


ive Where tangent modulus is 50% of initial modulus. 


lamental relation independent of temperature and molecular 
eight, consistent with general exponential nature of the curves, 
be stated: Product of initial modulus and strain at elastic 
it is proportional to stress at elastic limit. On basis of this 
principle a unified picture of most of the mechanical properties 


as been attained. From authors’ summary 


2520. Riesing, Ellwood F., Engineering design with natural 
and synthetic rubbers, Prod. Engng. 21, 11, 12; 106-111, 104 
WF; Nov... Dee. 1950. 

Description and properties of 15 important clastic polymers. 


hed. 


2521. Boonstra, B. B. S. T., Stress-strain properties of 


fatural rubber under biaxial strain, J. appl. Phys. 21, 11, 1008 
l)4, Nov. 1950. 

Properties of rubber under biaxial strain are determined from 
The rubber tubes are made by 


‘weriments on rubber tubes. 
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dipping glass tubes in latex, drying in air, and subsequently vul- 
canizing in live steam or hot air. Axial stress is induced pri- 
marily by force applied in a tensile tester; tangential stress re- 
sults from inflation of tube with air. 

The stress-strain curves for the axial direction, when tangential 
strain is held constant, differ more from the unidirectional stress- 
strain curves than theory predicts. Difference is toward greater 
stress, and becomes larger as tangential strain increases 

Data are presented on the relaxation of stress at constant strain, 
under conditions of biaxial strain. The relaxation constant deter- 
mnined at 600°¢ clonation in axial direction is practically un- 
affected by tangential strains up to 300¢;. 


Charles Ek. Crede, USA 


2522. Miiller, F. H., Mechanical measurements on single 
fibres I, II, III (in German), Aolloid Z. 112, 113; 23,1, 2; S4 
91, 538-59, 82-90; Feb.-Mar., Apr., May 1949. 

These three articles, first of a series of six, on the stress-strain 
characteristics of various natural and synthetic fibers unde 
varying test conditions of temperature, humidity, and bending, 
present the results of laboratory tests performed in Germany six 
or seven vears ago. The apparatus used was very ingenious and 
its description should interest those who are looking for a fairly 
simple and not too expensive Way ot testing fibers, The S\ nthetie 
fibers used are not well known by name outside Germany and 
none of the fibers tested was stronger than cotton, Since at least 
three commercially available fibers (nylon, Fiberglas, Fortisan 
have streneth approximately twice that of cotton, the strength 
range of fibers tested was low. 

This tvpe of testing needs to be extended to more of the new 


fibers and to combinations of conditions. 


Few persons realize 


that nvlon, as an example, has three times the breaking strength 


hiss Lack. of 


fibers has 


ot high-quality stee] onion streneth-to-weight 
knowledge about physical characteristics of newer 
been a serious deterrent to their wider use. 


W. C. Johnson, Jr, USA 


2523. 
boron carbide-iron ceramal, Val. ade. Comm. Aero. 
2050, 23 pp., Mar. 1950. 


Properties evaluated are room- and clevated-temperature modu 


Lidman, W. G., and Hamjian, H. J., Properties of a 
\ ote 


lech 


lus of rupture, resistance to fracture by thermal shock, density, 
ind oxidation characteristics. A study was also made of the 
microstructure of the ceramal. From authors’ summary 
2524. Jimeno, Emilio, and Terraza, José, The Meyer law for 
hardness tests, Vature 166, 4217, p. 359, Aug. 1950. 
For ball indentation tests (Brinell), an empirical relationship 


load 


P = ad", where a and n are constants. 


between and impression diameter has been expressed 


Authors evaluate these 
constants from Hertz expressions for elastic deformation by re 
placing the elastie modulus Fo by an empirical and variabl 
modulus determined experimentally from indentation tests, snd 
expressed in terms of 2 and d, and with a limiting value of Fk.) ‘Not 
only can hardness be calculated in this manner, but also the limit- 
ing conditions for elastic deformation. Experimental and caleu- 
lated data for several metals show good agreement. 

teviewer notes that Meyer hardness number is shown as load 
divided by projected area of impression, whereas penetration 
hardness is usually represented by load divided by surface area of 
impression. Ierrol B. Shand, USA 

2525. Spath, W., Fatigue-hardness, concept and measure- 
ment (in German), Wetall. 5, 5/6, 98-101, Mar. 1951. 


Author points out that mechanical wear is comparable to 
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continuous repetition of small hardness impressions at any point 
of the surface of a metal, leading to fatigue fractures in the sur- 
face. An apparatus is described consisting of a circular profiled 
sliding roll, which is pressed with a known load against a rotating 


ring of the metal. A pendulum connected to roll enables measure- 


ment of torque. Ring was submitted to successively higher loads 


at intervals of l min. At any interval, the Vickers hardness and 
width of groove in ring were measured. For steels (except one), 
hardness increased after a certain load was surpassed and finally 
became about constant again. For brass, it showed a maximum 
and for aluminum it remained constant. On continued testing at 
constant load, hardness only fluctuated around a mean value 
after the first minute. Author’s considerations are rather obscure 
us far as the theoretical and practical value of the tests is con- 


J. H. Palm, Holland 


cerned, 


2526. Norris, C. B., and Ringelstetter, L. A., Shear stress 
distribution along glue line between skin and cap-strip of an air- 
craft wing, Vat. adv. Comm. Aero. tech. Note 2152, 26 pp., July 
1950. 

‘housands of strain determinations along the glue line of 50 
laminated specimens made of wood show that the stresses in- 
crease rapidly from zero at the re-entrant corner to a maximum 
at a very short distance from the edge, then gradually diminish 
throughout the rest of the length to a short distance from the 
other edge, and then rapidly drop to zero. The maximum shear- 
stress concentration found in the tests is about 50°) greater than 
the average shear stress. 

The stress concentrations are plotted to parameters suggested 
by the work of other investigators and a curve from which values 
of stress concentration can be estimated is obtained. 

From authors’ summary by M. Goland, USA 


2527. Arenberg, D. L., Determination of elastic constants in 
single crystals with especial reference to silver chloride, /. appl. 
Phys. 21, 9, 941-942, Sept. 1950. 

Klastic constants of silver chloride were determined by measur- 
ing the velocity of sound at 15 me/sec in different directions by an 
ultrasonic pulse method. Sound absorption was low. Light 
shining on the crystal had no effect on sound velocity. 

Calculation of the elastic constants from the sound velocities in 
three arbitrary directions is carried out by an approximation 
method. Method uses the principle that the series of echoes re- 
ceived from a single pulse of sound energy will differ in time delay 
ina manner that is a linear combination of the time delays due to 
the three different fundamental modes of the crystal. Required 
mathematical relations are derived for the case of cubic crystals. 

Lawrence Nielsen, USA 


2528. Jackson, G. H., Some notes on the hardening and heat 
treatment of steel, 7’rans. Jnst. mar. Engrs. 63, 1,12 pp., Jan. 1951. 

Mlementary discussion of fundamental concepts of heat treat- 
ment of steel, including Fe-C equilibrium diagram, microstruc- 
tures, effect of alloying elements, isothermal transformation, 
carburizing, nitriding, ete. 

Some concepts presented are no longer accepted; e.g., pearlite 
as end product of martensite tempering, and an isothermal trans- 
formation diagram that shows the martensite transformation as 
time dependent. George V. Smith, USA 

2529. Thielsch, H., Alloying elements in chromium-nickel 
stainless steels, Wel/. Res. Suppl. 15, 8, 361-404, Aug. 1950. 

The information and data which have become available on 
stainless steels during the past decade are reviewed and correlated. 
Particular emphasis has been placed on the effects of the various 
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residual and alloying elements on the physical and weld) 

metallurgy of the major grades of stainless steel. Thus, wheneys 
possible, the considerable variations in the chemical and physic, 
properties of weld deposits due to small changes in composition 
are shown. For comparison, available information in wrough: 
and cast grades is also presented. 

Since each element exhibits its own characteristic effect upoy, 
the properties desired for the alloy, particular limitations on thy 
composition or special heat treatments may be needed. Effects o) 
the various elements on the structure are also discussed. 4). 
though a fully austenitic structure may be satisfactory or qo. 
sirable for corrosion resistance or for good forming properties, jy 
most alloys, a small amount of ferrite well dispersed in the ays. 
tenitic matrix may produce higher ductility and resistance to 
cracking. However, those elements which form ferrite may also 
when added in excess amounts, tend to cause or enhance forma- 
tion of the sigma phase. Because the sigma phase is generally un- 
desirable, these elements should not be added indiscriminately 

The following factors determine the suitability of chromium- 
nickel electrodes and the amount of carbon which may safely by 
present: (1) Corrosive environmentot welded joint; (2) mechanics! 
requirements of the weld; (3) possible applications at elevated 
temperatures to which welds may be subjected; (4) percentay 
of chromium and nickel present in the steel and in the electrod: 
(5) presence of minor alloying elements (Mo, Mn, Si, ete.) and o 
of carbide stabilizing elements (Cb, Ti, Ta, ete.); (6) welding 
processes such as electric arc, atomic hydrogen, ete.; and 7 
possibility of heat treatments before and after welding. 

From author’s summary 


2530. Muhlenbruch, C. W., Elastic and fracture toughness 
studies of a stainless steel, /’roe Amer. Soc. Test. Mat. 49, 73s 
756, 1949. 

Type 301 stainless-steel sheet and rod of several tempers 
shown to have great elastic and fracture toughness, the form: 
being defined as the area under the stress-strain diagram at th 
yield strength and the latter as the area under the true stress-tr 
strain diagram to the ultimate load. The theoretical fractu 
toughness thus determined is compared with actual values | 
tained from tension impact tests. It is shown that the els! 
toughness of type 301 stainless steel is equal to that of high 
strength aluminum alloy on a weight-ratio basis and is mu 
higher than that of SAE 1020 or SAE 2315 steel. The th 
retical fracture toughness of annealed stainless steel is abou 
three times that of 248-T aluminum on a weight-ratio basis and 
three times that of SAF 1020 or 2315 steel. The fracture toug!- 
ness of these materials as obtained from true stress-true strain 
diagrams is found to agree within 14°) with values determined 
The significance of both elastic an! 
From author’s summa) 


from tension-impact tests. 
fracture toughness is discussed. 


2531. Dowling, W. C., Fairbanks, H. V., aad Koehler, W. A., 
A study of the effect of lubricants on the adherence of moltes 
glass to heated metals, J. Amer. ceram. Soc. 33, 9, 269-273, Se" 
1950. 


2532. Simpson, H. E., Method of measuring surface dura 
bility of glass, Bull. Amer. ceram. Soc., 41-45, Feb, 1951. 

A test for measuring the corrosive attack of moisture on 4 
surfaces of glass is described. Data from preliminary tests 
several types of glass are presented. Attack was produced | 
cyclic temperature variations in an atmosphere of high humidi! 
A photoelectric device (“haze meter’) was used to measul 
sulting surface deterioration, in terms of percentage of haze, 
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tio of scattered light to total light transmitted. Plots of per- 
tage of haze against exposure time gave characteristic curves 
different types of glass. W. H. Duckworth, USA 


2533. Boller, K. H., Effect of moisture absorption on flexural 
oroperties of a glass-fabric-polyester laminate, For. Prod. Lab. 
\intison, Wis., no. 1819, 4 pp., Oct. 1950. 

\oisture absorbed by a glass-fabric-polyester laminate ex- 

ed to temperatures of 73 F to 100 F and 50 to 100°% relative 

mmidity in controlled tests caused the flexural properties of the 

minate to decrease. Relationship of strength to moisture ab- 

ption, it was found, is not a straight-line function; rate of de- 

ise in strength is greatest at initial increase in moisture con- 
From author’s summary 


2534. Sullivan, A. M., and Kies, J. A., Metal fractures mod- 
eled by other materials, J. Metals 188, 9, 1090-1091, Sept. 1950. 

In papers published previously, authors dealt with interpreta- 

n of fractures. This short review emphasizes those aspects of 
‘jjure Which are independent of material. Authors claim that 
jany fractures in various materials occur by the same basic 
echanism, observed differences being result of scale of operation, 
wd prove this qualitatively by several photographs. 

A. J. Durelli, USA 


2535. Tor, Sadun S., Stout, Robert D., and Johnston, Bruce 
G., Room temperature tensile tests as an index of transition tem- 
perature of steel plates, Weld. Res. Suppl. 15, 9, 477-483, Sept. 

50 

\uthors find simple empirical relation between reduction of 

ea of a standard tensile test specimen at room temperature and 

transition temperature for two low-carbon steels, one rimmed, 
‘he other aluminum-killed. 
elormations up to 10°%, and were tested after straining and after 
eating to 500, 800, 1150, and 1600 F. A. B. Kinzel’s data 
uns, Amer, Soc, Metals 40, 27-82, 1948] are included. Transi- 
ion temperatures determined by standard Charpy V-notch im- 


Steels were subjected to permanent 


pact specimen and by slow-notch-bend test of 3-in. wide, °/s-in 
k plate on supports 7 in. apart. 
Results indicate transition temperatures for Charpy impact 
an be predicted within a probable error of +30 F by (re- 
ewer’s equation): 


Transition temp (°F) = 850-12.5 (% reduction of area) 


\uthor’s slow-noteh-bend test results in transition temperatures 
out 90 F lower than Charpy impact transition temperature for 
milarly treated steel. No theory is developed to explain why 

‘ransition temperature should be a linear function of reduction of 

‘ola tensile specimen pulled at room temperature. 

nee depth and geometry of a notch, strain rate, and metallo- 

gaplic condition of the material influence the temperature of 


s 


isition from ductile to brittle failure, reviewer believes that 
‘ability of a material for shock loading or for low temperature 
vice, ete., cannot be assured from the room temperature static 
lsile test alone, although this test may serve as a useful 
‘ude. Paper clearly demonstrates that if any such correlation is 
e, it is to be found in reduction of area or true strain at 

‘ture and not in elongation values. 

Joseph O. Jeffrey, USA 


2536. Vanderbeck, R. W., Evaluating carbon plate steels by 
‘te keyhole Charpy impact test, Weld. Res. Suppl. 16, 1, 59s—64s, 
n. 1951. 
influence of composition, deoxidation practice, and plate thick- 
“S upon transition temperature of a number of carbon steels is 
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determined. In hot-rolled plate, lower transition temperatures 
are favored by lower carbon and higher manganese contents and 


by thinner plate. J. C. Fisher, USA 


2537. Reynolds, E. E., Freeman, J. W., and White, A. E., In- 
vestigations of properties of AISI type 310B alloy sheet at high 
temperatures, Nat. adv. Comm. Aero. tech. Note 2162, 37 pp., 
Aug. 1950. 


Mechanics of Forming and Cutting 


2538. Schallbroch, H., and von Doderer, P., Machinability 
of laminated plastics (in German), Z. Ver. disch. Ing. 93, 5, 97 
103, Feb. 1951. 

Tests in turning, milling, drilling, planing and filing with regard 
to cutting temperatures, tool wear, tool forces, surface finish, and 
chip formation. Cutting temperatures were low, about 200 F at 
cutting speed of 300 fpm. 
abrasive wear on HSS and carbide tools. 


Tool failure was caused mainly by 
Some materials were 
more abrasive than others of similar composition and would 
wear tools faster than Al-Cu-Mg alloys and 0.6 © steel. Tool 
forces were about !/; of those for Al and Zn alloys. A continuous 
increase of tool forces in drilling due to tool wear was measured 
and best results were obtained with drills having 120° point angle 
and 40 to 50° helix angle. File tests showed that cut ones were 
superior to those manufactured by milling. When too dull for 
plastics, these files could still be used for metals. 

A. O. Schmidt, USA 


2539. Chang, T. M., Shearing of metal blanks, J. /vs/. 
Metals 78, part 4, 1950. 

I:xperimental investigation of the effects of clearance, tool 
shape and curvature upon blanking uses especially designed lab- 
oratory equipment. Materials tested and optimum clearances 
recommended are case iron and mild steel (5-10°), 70:30 brass 
and copper (0-10°,), zine and aluminum (0-5°;), and lead (0). 

By use of a conical instead of a flat punch, maximum blanking 

Up to 
79°, reduction in maximum load and smoother operation result, 


load decreases almost linearly with increased cone angle. 


although work increased due to greater displacements. Graphical 
method is given for constructing conical punch load-displacement 
characteristics from those of a flat punch. 

George Gerard, USA 


2540. Burnell, J. G., The limits of working temperature for 
copper tubes expanded into a steel tube plate, J. Jnstn. Engrs. 
Austral, 22, 10-11, 229-234, Oct.-Nov. 1950. 

Author calculates differential expansion between tube and 
plate. Experiments expanding copper tubes containing 0.4°; 
arsenic into steel disks show dependence of push-out force on de- 
gree of expanding, length of seating, and heating to temperatures 
up to 500 F. 
seating. Hard drawn tubes give poor seating. 
decreases after heating expanded tubes. Results: 300 F, 10° 
decrease; 350 F, 30%; 400 F, 60%; 450 F, factor of 5; 500 F, 
factor of 13. Push-out force increases as original clearance be- 
tween tube and hole is increased until this exceeds 0.015 in. on 
1'/j-in. OD X 13. 8.W.G.; 
to excessive work hardening. 
plates at 200 F is less satisfactory than at room temperature 
Author warns against expanding heavy tubes vigorously in on 


Holding power is roughly proportional to length of 
Push-out lorce 


decreases with further clearance due 
Expanding with tube and tube 


operation due to temperature rise and concludes service tempersa- 
tures to 320 F are satisfactory. He recommends anneal at 400 ¢ 


before expanding. Some data are given on Cupro-nicke! tubes up 
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to 500 I. 
pull-out force (in hq. 3, 


Typographical error is present in equation given fon 
bracket belongs after exponential ). 
Ciood agreement exists between theory and experiment. 

I. Creutz, USA 


2541. McKee, R. E., Moore, R. S., and Boston, O. W., A 
study of heat developed in cylindrical grinding, J’rans. Ai 
Soe. mech. Engrs. 73, 1, 21-33, Jan. 1951. 

This fourth paper in a series on evlindrical grinding (title 
source, 69, 125, 891-896, 1947; 71, p. 893, 1949], presents result= 
of an investigation of influence of grinding-wheel grain size sand 
cutting fluid on grinding performance. Water emulsions of low 
and high molecular weight hydrocarbons, of low and high ‘‘deter- 
geney”’ (as indicated by their ability to keep the wheel clean), 
were used; also a high-sulfur, high-fat grinding oil. Grinding 
wheels of 46, 60, 80, and 150 grain size were studied under con- 
ditions approximating rough grinding, without ‘“‘spark-out” at 
end of the cut. In general, per volume of metal removed, wate! 
emulsions gave somewhat less wheel wear than oil, but required 
more power. Surface finish was somewhat better with oil, but 
the bulk temperature rise of both work and cutting fluid were 
considerably greater than with water emulsions. Performance ol 
the 80 grit wheel was best with respect to above performance fac- 
tors, with the 150 grit wheel a close second. Photomicrographs 
and microhardness explorations below the ground surfaces indi- 
cate no serious metallurgical damage with any of the wheels or 
fluids. 
fundamental mechanies of grinding and cutting fluid action. 


M. Eugene Merehant, USA 


No attempt is made to correlate observations with the 


Hydraulics; Cavitation; Transport 
(See also Revs. 2326, 2561, 2562, 2677, 2685, 2746, 2779) 


2542. Escande, L., Vacuum overflow spillways (in French), 
(. R. Acad. Sct. Paris 232, 2, 149-151, Jan. 1951. 

I:xistence of a vacuum on the crest of some overflow spillways 
produces high discharge coefficients without affecting regularity 
und stability of the flow. 
trined with overflow spillways of the Creager type. 

Andre L. Jorissen, USA 


excellent results have thus been ob- 


2543. Escande, L., Spillway dams with depressed Creager 
crest (in French), Génie civ. 128, 4, 5; 69-72, 86-89; Feb., Mar. 
LOS1. 

Actual design practice of a spillway dam consists in using the 
Creager crest, which avoids any vacuum and also any important 
positive pressure on the face of dam. Author reports a series o! 
tests made on a Creager crest for heads (hk) varying from 0.25 // 
to 2.25 H (H design head) to investigate possibility of using s 
crest designed for a head much smaller than the maximum head. 
Results are: 

For kh = 
2 H, coefficient is 10% greater than forh = H. (b) Free surface 
For h < H, 
pressure is positive, but forh > H, vacuum increases rapidly with 
h. (ce) Stability of flow has been studied for h > H. 
that nappe is perfectly stable for hk 


(a) Discharge coefficient increases with the head. 
and pressure along profile have been determined. 


Tests show 
< 1.65 H over spillway without 
piers or gates. Piers having dimensions usually required do not 
cause any separation of nappe. With Tainter gates at various 
openings, flow is also perfectly stable. 

\uthor concludes from his previous experiments on stability 
that those tests on a model of a depressed Creager crest can be ex- 
trapolated to a large seale prototype with excellent: approxima- 


tion André Leclerc, Canada 
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2544. Escande, L., Spillway crests surmounted by secto, 
gates (in French), C. R. Acad. Sei. Paris 232, 4, 306-308, J, 
1Q51, 


Author supplements equally brief previous note on moyal 
spillway crests [AMR 4, 
tests on effect of sector gate and supporting piers upon flow oy 


tev. 1212] with description of moc 


tixed spillway crest. Graphs of discharge and pressure distrib. 
tion are given for systematically varied head and gate opening 4; 
particular (but unstated) location of gate axis. Dimensions 
piers and position of gate were found to have no effect up 
stability of flow if head did not exceed 1.65 times design value ; 
Creager profile, despite large negative pressure heads produced 
crest. Hunter Rouse, Us\ 

2545. Citrini, D., Effect of a lateral weir under the condition 
of a complete stop (in Italian), Energ. elettr. 27, 2, 77 80, Fy 
1950. 

In a previous paper {AMR 4, Rev. 102}, 


equations for the effect of weirs in attenuating longitudinal wave. 


author develo 
in opening channels of rectangular cross sections. In this pap: 
the special case of wave propagation under the condition o 
plete stoppage of the channel is discussed. Calculations are com- 
pared with experimental findings of Gentilini and results 
Driolt. Dimensior 
less plots of wave-height ratios to width ratios are given. 


Average differences range from 2 to 6.5%. 
Glenn Murphy, Us 


2546. Eisenberg, P., On the mechanism and prevention o: 
cavitation, Danid W. Taylor Mod. Basin Re p. 712, 70 pp., Ju 
1950. 

Critieal survey of available information on the mechanis: 
cavitation is presented with emphasis on application as well 
theory. The roles of surface-active materials and other impurities 
air content, turbulence, and pressure gradients in) lamina: 
turbulent boundary layers as related to inception of cavitatiot 
discussed. The mechanism of cavitation damage is discussed 
terms of both mechanical and electrochemical origins. — It 
shown how eavitation itself may be used to design noncavitating 
Much research remains to be done. 

K. EF. Macks, USA 


svstems. 


2547. Loo, C. C., Slatter, W. L., and Powell, R. W., A study 0! 
the cavitation effect in the homogenization of dairy products, 
Dairy Set. 33, 10, 692-702, Oct. 1950. 

Impingement, explosion, and shearing of fat globules have | 
~uggested as possible mechanisms in homogenization. To te 
relative importance of these effeets compared with cavitatio! 
commercial homogenizing valve was redesigned to reduce t! 
Modified valve produ 


a given degree of homogenization at considerably lower presst! 


intensity but to accentuate cavitation. 


drop than original valve. 
Reviewer concurs with authors that cavitation plays inpo! 
role in homogenization. B. G. Rightmire, > 


2548. Bagnold, R. A., The movement of a cohesionless 
granular bed by fluid flow over it, Brit. J. appl. Phys. 2, 2, 2" 
Feb. 1951. 

This excellent attempt to increase the basic understanding 
hed load movement is well summarized by author: “Our kn 
edge of the basie principles underlying ‘loose boundary hydrau 
is weak, owing mainly to difficulties of observation and messt 
ment. The corresponding case of grains moved by wind prese!! 
fewer experimental difficulties and is found to be fairly =i) 
But behavior of the grains is here so different that the prir 
have not been found easy to apply to the water ease. The 
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ire eXamined and an attempt is made to explain them in 
- of the relative degree to which a free grain can penetrate 
ih the fluid under its own initial momentum. The penetra- 
is defined, and its effeets are applied to various grain-fluid 


’ ‘ 


nomena. Dwight F. Gunder, USA 


2549. Conrad, O., Instruments for measuring flow direction 
German), Arch. tech. Messen 177, V 116-2, Oct. 1950. 
\uthor describes new tube gages for measuring flow direction in 
neorin space. Good characteristics and small dimensions of 
~« jnstruments are obtained by specially shaped tube mouth~ 
I. Mithlemann, Switzerland 


2550. Hellstrém, B., and Rundgren, L., Model tests for port 
> Malmo improvements, A wngl. ten. Hogskol. Handl. no. 41, dt 
1950. 

Study of effeet of widening entrance of harbor on wave height 
thin, and of how new breakwater could compensate this effect. 
we height, length, and period for wind velocity of 9 m/sec wer 
served tor prototype and used in model verification. Mode! 
vas 1:100 scale, undistorted. No room with sufficient clear spac 
ivailable, it was necessary to have two columns within the 

del area. They were enclosed in streamlined sheet-metal 
ns and seem not to have affected results. Waves were 
rated by a revolving steel cylinder pivoted eccentrically. 
ve heights were measured by electric gages combined with re- 
As depth was only about 0.2 the wave 
Irregular bound- 
~ caused repeatedly superimposed wave trains, so that 1000 


ding oscillograph. 
eth, waves were distorted from ideal form. 
ysecutive waves were taken as minimum for any one measure- 
Some 250,000 waves were recorded and 28,000 measured 
studied. For a similar problem, see AMR 4, Rev. 739. 
Ralph W. Powell, USA 


,- 


2551. Sacks, W., The viscosity-surface tension relation for 


eetroleum fuels, Nat. Res. Counc. Canada, mech. Engng. Rep. 


'}-2905, 3 pp, 1 table, 2 figs., Dee. 1950. 
leasurements have been made of the viscosity and surface 
sion at 25 C of a series of fuels covering the viscosity range from 
From author’s summary 


2552. Ward, A. F. H., Neale, S. M., Bilton, N. F., Viscosity of 


iguids at high rates of shear, Nature 166, 4230, p. 905, Nov 


4) 
Lubricating oils are ordinarily considered Newtonian fluids. 
\t high rates of shear, viscosity becomes a function of the rate of 
r. A relation has been proposed by Grunberg and Nissan be- 
en n/n and a function of yn, PR, and 7’, where 7 is absolute vis- 
tv, no shear; 7 is absolute viscosity, at shear FR; 7’ is tem- 
ture. Relation was tested with improved high-speed rota- 
nal viscosimeter. Reasonable agreement is found. Details of 
suring technique is to be published. 
Peter Kyropoulos, USA 


“553. Brancker, A. V., Viscosity-temperature dependence, 
166, 4230, 905-906, Nov. 1950. 

iXisting methods for representing viscosity temperature rela- 

is are not satisfactory at high and low temperatures. For 

roleum oils an equation, log log (v +- ¢) = A log T + B (where 

A, B, C constants; 7 tem- 

Deviations from expected 


nematic viscosity, centistokes: 
ture) is used (ASTM chart 
‘aight line variation are observed at high and low temperatures 
‘or some unusual lubricants, such as Ucon fluids. 
ir proposes equation, 7 = an/T + b (where 7 is absolute 
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Table and 
plot of n vs. 7/7 is presented for 20 substances from molten steel! 
11lOC to + 1400 C. 
Peter Kvropoulos, USA 


Viscosity, poises; a, 6b constants: 7 temperature 


to ethyl ether, covering temperatures from 
Straight line variation is verified, 


Incompressible Flow: Laminar; Viscous 
(See also Revs. 2546, 2644, 2754) 


©2554. Kuethe, A. M., and Schetzer, J. D., Foundations of 
aerodynamics, New York, John Wiley and Sons, Ine., 1950, 
IX + 3/4 pp. $5.75. 

Book consists of three, nearly equally large parts dealing, re- 
spectively, with perfect, compressible, and viscous fluids. Chap- 
ters on perfect fluids form an undergraduate course, while re- 
mainder is on senlor-graduate level. 

Book gives clear and comprehensive presentation of tundamen- 
tal aspects of nearly the whole field of modern aerodynamics 
Though a single volume necessarily prevents more detailed con- 
sideration of certain subjects, many references to guide the 
reader are included. After discussing basic concepts like con- 
tinuity and vorticity (Helmholtz’ vortex theorems), author gives 
derivation of Euler and Bernoulli equations. Superposition of 
flows is described, force on evlinder with circulation in uniform 
stream is calculated, and Kutta condition introduced as experi- 
mental fact. In chapter on thin airfoils, lift and moment co- 
efficients are caleulated for symmetrical and eambered airfoils 
Chapter on finite wing considers vortex svstem, gives Glauert’s 
solution of the Prandtl equation, and briefly mentions stability 
and trim of wings. 

Second part, after stating the equations of motion and energy 
relations, treats (1) aspects of isentropic and adiabatic flows end- 
ing in a discussion of one-dimensional channel flow, (2) Prandtl- 
Mever flow and normal and oblique shock waves, (3) airfoils in 
compressible flow, including a discussion of linearization of the 
equations, Prandtl-Glauert rule, eritical Mach number, thin air- 
foils in supersonic flow, supersonic drag and effects due to finite 
span. This part includes tables of flow parameters vs. Mach 
number and of parameters for shock flow. 

Third part contains boundary-laver equations, solution for a 
flat plate in power series, momentum equation, and the Pohl- 
hausen method. Further, elementary concepts of turbulence 
senle and apparent shearing stress, mixing length) and discus- 
sion of turbulent flow along flat plate and through tubes, and 
recent experiments on turbulent. boundary-laver flow along air- 
foils. Boundarv-laver transition is discussed as instability of 
laminar flow (Schubauer-Skramstad experiments) and as effect. oi 
free-stream turbulence. Some notions of compressible boundary 
laver flow and shock-wave boundary-laver interaction are given 
Finally, characteristics of wing sections (laminar-flow sections 
and high-speed effects, transonic and supersonic are shown and 
the phenomenon of the stall is discussed, including effects ot 
sweepback. 

Jeviewer highly recommends book to anyone who wants 
introduction to modern aspects of nerodynamies. 


\ I Van de Voor n, Holland 


2555. Magyar, F., Geometry of vortex flow (in German 
Ost. Akad, Wiss. math-nat. Kl. Anz. 86, 2, 49-52, 1949. 


2556. Gilman, C.S., and Weiss, L. L., A numerical solution for 
irrotational flow over a mountain barrier, Trans. Amer. geophy 
U'n. 31, 5, part IT, 699-706, Oct. 1950. 


Pockel’s equation for the flow of air over a simplified mountain 
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profile is solved by relaxation methods. There is considerable dis- 
crepancy between the relaxation results and the analytic results 
obtained under somewhat more restrictive assumptions. Author 
states that more observational data are needed in order to 
evaluate the results. Harry D. Huskey, USA 


2557. Miiller, W., On the momentum theorem for a body 
moving in a fluid (in German), Jng.- Arch. 18, 5, 338-348, 1950. 

Mquations for the foree and moment on a body moving in a 
fluid are given in vector notation. These expressions are given in 
terms of differentials of the kinetic energy with respect to the 
linear velocity and angular velocity, respectively. (Method is 
discussed by Lamb [‘“‘Hydrodynamics,’’ 1932, p. 168].) Method 
is applied to bodies of revolution and simple expressions are given 
for the special case of ellipsoids. G. M. Lilley, England 


2558. Riegels, F. (in German), /ng.-Arch. 18, 5, p. 329, 1950. 
Correction to paper reviewed in AMR 3, Rev. 2393. Ed. 


2559. Hansen, A. G., and Yohner, P. L., A numerical proce- 
dure for designing cascade blades with prescribed velocity dis- 
tributions in incompressible potential flow, Nat. adv. Comm. 
Aero. tech. Note 2101, 51 pp., June 1950. 

Many conformal-mapping procedures are known for the trans- 
formation of cascades of airfoils to the upper half plane. A par- 
ticular one of these has been taken and set up for step-by-step 
numerical calculations so that the pressure distribution around the 
airfoil can be obtained. The theory is briefly indicated and the 
numerical calculation is described in 71 specific steps. An illustra- 
tive example is computed and presented to show the type of re- 
sults obtained including the effect of two different sizes of steps on 
the accuracy of results. H{. Emmons, USA 


2560. May, A., and Woodhull, J. C., The virtual mass of a 
sphere entering water vertically, J. appl. Phys. 21, 12, 1285-1289, 
Dec. 1950. 

The drag of two geometrically identical spheres of different 
densities which enter water vertically at the same speed is as- 
sumed the same when measured at the same depth. It decelerates 
the sphere and a virtual mass of fluid, essentially constant because 
of the approximate asymptotic similarity of flow patterns. Vir- 
tual mass coefficient k (ratio of virtual mass to displaced mass of 
water) is then determined from deceleration measurements (with 
a correction for gravity effects). Experiments carried out with 
tungsten or steel, and polystyrene or magnesium spheres, at 
velocities of 21 fps to 103 fps give a value k = 0.08 + 0.06 as com- 
pared with previously reported values of 0.45. 

Leon Trilling, USA 


2561. Hopkins, M. R., and Toye, T. C., The determination 
of the viscosity of molten metals, Proc. phys. Soc. Lond. Ser. B, 
63, part 10, 370B, 773-782, Oct. 1950. 

Authors describe a viscosimeter which measures the logarithmic 
decrement of a cylinder oscillating about its axis in a molten 
metal. Theory of method is given in some detail, as well as the 
calibrating methods. Typical data for zine from 430 T to 480 C 
are given, Peter Kyropoulos, USA 


2562. Birkhoff, G., Plesset, M., and Simmons, N., Wall effects 
in cavity flow. I, Quart. appl. Math. 8, 2, 151-168, July 1950. 

Authors consider two-dimensional flow of an ideal, incompres- 
sible fluid in which an infinitely long cavity (constant pressure) 
is formed behind wedges symmetrically disposed between rigid 
walls, in free jets, and in bounded jets flowing out between 
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rigid: boundaries. A unified treatment using conformal-mappi; g 
techniques is presented for all such free streamline flows in whic), 
the hodograph is a circular sector (constant velocity), and, 

pointed out, is a generalization and extension of previous resy};. 
especially those of Réthy [Math. Ann. 46, 1895] and Valcoyj 
[Gottingen, 1913]. Suitable transformations are introduced sye} 
that equations of the flow in the physical plane can be expresse: 
explicitly in terms of elementary functions and incomplete be: 
functions, giving new and more effective methods for numerics 
computations. Numerical results in the form of graphs are pre- 
sented for a flat plate in all three cases (tables of these values ar 
frequently mentioned but are not included). It is shown that th: 
change in drag coefficient due to presence of the boundaries 

considerably smaller for the free jet than for the rigid wall, 
Further, the correction to the drag coefficient Cy, = D‘}p.%) 
(D drag, p mass density, v velocity, A area of wedge) is considers. 
bly smaller if based on the downstream velocity rather than up- 
stream velocity (as is usually done). Results indicate that fre 
jets are preferable to rigidly bounded sections for water tunnels, 
especially for studies with small cavitation numbers, abou: 
K < 0.2, K = p; — p,/} pv? (p; pressure in undisturbed stream 
p, cavity pressure). A “blocking constant” below which K can- 
not fall is deduced for the case of rigid walls. Part II wil! con- 
sider finite cavities. Phillip Eisenberg, USA 


2563. John, F., On the motion of floating bodies. II, Simple 
harmonic motions, Comm. pure appl. Math. 3, 1, 45-101, Mla 
1950. 

Although paper is a continuation of an earler one [AMR 2, Res 
1521] it can be read with little reference to the first part. It 
concerned with the harmonic motion caused by a bounded rigid 
body which either floats freely or is subject to foreed harmoni 
oscillations. The linearized free surface condition and smal! mo- 
tions of the body are assumed; for most of the work, the botton 
is taken to be horizontal or infintely deep. By introduction o/ : 
suitable Green’s function and use of Green’s formula, the comp! 
velocity potential for the motion can be expressed as a sum o! a! 
everywhere regular function (corresponding to wave motio! 
without the body, the “‘primary wave motion’’) and a functio 
(corresponding to waves caused by the body) satisfying a weak- 
ened form of the Sommerfeld radiation condition at infinity.  be- 
havior and form of these two functions are studied in some de! 
Uniqueness of the motion is considered next. In case of for 
oscillation it is shown that motion is uniquely determined by tl: 
primary wave motion and motion of the body, provided that! 
vertical line through the body passes through the free surface; 
case of the freely floating body this is proved only when the 1! 
quency is sufficiently high. Existence of the motion for a give! 
primary wave is reduced to establishing the existence of a solutio! 
for a Fredholm integral equation of the second kind. This 
carried out in the case of forced oscillation of a body satisfying tl 
condition above and intersecting the free surface perpendicula! 

J. V. Wehausen, Us 


2564. van Heemert, A., Application of a method in lifting 
surface theory to a rectangular plane wing of aspect ratio 6, \ 
LuchtLab. Amsterdam Rap. F 59, 12 + 4 pp, Aug. 1950. 

Report illustrates application of author’s lifting-surface tl 
which is similar to the theory by V. M. Falkner [ Aero. Res. (0 
Lond, Rep. 11.542]. Both authors approximate the li!t 
tribution in spanwise and chordwise direction by the sany 


nomials of trigonometric functions. Falkner uses the circuls! 


1 


in certain pivotal points as unknown magnitudes, while [eeme 
uses free coefficients of the polvnomials as unknowns and cele 


wet 
nV! 


mines their value by the boundary conditions in the 


JU 


vise 


cy 


tions 
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is. In the example, where 9 pivotal points are used, Heemert’s 
oory gives an about 6% higher total lift coefficient than Falk- 
If the downwash charts by F. W. Diederich [.Nat. 
Comm. Aero. tech Note 2353) are used, Falkner’s theory is 
G. W. Braun, USA 


neoryv. 
to be more versatile and faster. 


2565. Drazin, M. P., The general motion of a sphere in a 
viscous liquid, Proc. Camb. phil. Soc. 47, part 1, 142-145, Jan 
fhe resultant force and torque on a rotating sphere, moving 
' i: viscous liquid, are calculated in a simple way, using a 
hod devised by WKemmer. The result is that the force, 
-vruas. is independent from the rotation, and the torque, 
It is not pointed 
that this can be deduced immediately from the linearity of 


L. J. F. Broer, Holland 


Stun w, is independent from the translation. 


Stokes equations. 


2566. Czetwertyfiski, E., Remarks on application of equa- 
tions of theoretical hydrodynamics to practical calculations (i 
Polish), Arch. Mech. stés. 2, 3, 203-229, 1950. 

Paper is concerned with application of the classical theory of 

-dimensional, nonviscous, incompressible fluid motion to a 

ted group of practical problems, particularly in the field of 
iulics. General principles of the case of two-dimensional 
based on complex functions are outlined and examples of 
round corners and past a circular cylinder are discussed. 
nsiderable attention is given to a complex potential originally 
posed by DeVos as a basis for analysis of the flow of water 
wigh earth dams and their foundations. Paper concludes with 

| examples of motion involved in vortex layers, 


M. J. Thompson, USA 


2567. Betz, A., The method of singularities for the determina- 
ton of forces and moments acting on a body in potential flow, 
i W. Taylor Mod. Basin Transl. 241, 13 pp., Nov. 1950. 

lranslation of “Singularitaétenverfahren zur LErmittlung der 
Aratte und Momente auf Korper in Potentialstro6mungen,” Jng.- 
h., 1932.) Convenient summary of forces and moments acting 
point and line sources (sinks), vortexes, and dipoles in 
. diverging (converging), and curved streams for steady 
pressible flow, Milton D. Van Dyke, USA 
2568. Rosenberg, B., The drag and shape of air bubbles 
moving in liquids, David W. Taylor Mod. Basin Rep. 727, 22 pp. 
Sept. 1950, 
\ survey is made of available information on the motion of air 
bles in liquids. Results show considerable seatter and un- 
‘auinty. Some tests were repeated in order to determine rate of 
air bubbles in water. Dimensional analysis is used to ob- 
the parameters which can best be used to describe the results. 
are drag coefficient, Reynolds number, and a third parame- 
l, involves the liquid properties only. The dependence of 
x, shape, and path of the bubble on Reynolds number is de- 
ued. Since the tests were confined to one liquid, the im- 
ince of the third parameter could not be ascertained. Results 
that this parameter may have considerable influence 
iotion and shape of a bubble for a large range of Reynold 
From author’s summary 


569. Weissinger, J., Calculation of lift distribution of elas- 

‘cally twistable wings (in German), [ng.-Arch. 18, 4, 255-262, 
0) 

‘he solution of the lifting-line theory for an elastie wing with 

wrodynamie and elastic properties is solved by a numerical 

that requires less work and is more general than the 
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previous solution of Ziller [Jng.-Arch. 11, p. 239, 1940]. New 
solution is applicable to wings having any location for the elastic 
axis, but is still restricted to nonswept wings with a straight 
quarter-chord line and no discontinuous changes in the angle of 
attack, 

Reviewer notes that a previous method by Sears [AMR 1, Rev. 
1658} gives a convergent solution for either aileron reversal or 
wing divergence. ki. V. Laitone, USA 


2570. Voelz, Kurt, Profile and lift of a sail 
angew. Math. Mech. 30, 10, 301 317, Oct. 1959. 
Paper deals with plane flow of an inviscid, incompressible fluid 
With 
the usual approximations of thin airfoil theory, a formula is ob- 


(in German), Z 


past an infinitely high sail fastened on two parallel masts. 


tained for the slope of the sail profile in terms of an integral in- 
volving strength of the vortex sheet which is thought of as re- 
placing the sail. Considering sail to be a thin membrane with 
uniform internal tension, acted on by the fluid pressure, a simple 
differential equation relating sail’s curvature to vortex distribu- 
tion is found. A combination of this equation and the formula 
for the slope vields an integrodifferential equation involving 
slope and curvature. 

Using complex variable theory the last equation is transformed 
into an integral equation with symmetric kernel, and this is solved 
by standard techniques. 

A relation is derived between lift and angle of incidence (de- 
fined as the angle between directions of the undisturbed stream 
and the straight line joining the masts) for a fixed distance be- 
tween masts and fixed length of sail. Curves showing resulting 
profiles and lift distributions are given. 

George W. Morgan, USA 


2571. Emmons, H. W., Note on aerodynamic heating, (w/ 
appl. Math. 8, 4, 402-405, Jan. 1951. 

A solution is obtained for the temperature distribution resulting 
from viscous dissipation for Ravleigh’s problem of the impulsive 
starting from rest of an infinite bounding plane in a semi-infinite 
viscous incompressible fluid. For constant thermal properties the 
energy equation becomes 7, = AT’, + v/C,(w,)* in this case. 

The temperature distribution over the accelerated adiabatic 
plane is obtained in integral form, and any other surface boundary 
condition may be satisfied by adding the appropriate comple- 
mentary function chosen from solutions of the heat conduction 
equation. Results of the numerical integration in the adiabatic 
case are plotted for various Pr. Comparison of these with results 
for the corresponding steady-state thermal boundary laver on s 
flat plate indicate that boundary-laver thicknesses are equivalent 
in times given approximately by 6/07, where x is the distance 
from the leading edge and U the parallel uniform velocity. The 
recovery factor for the adiabatic accelerated plate is found to be 
r = 2(Pr/(2 — Pr)|'2(1 — 2/m sin-'[Pr/2] 


Lawrence M. Grossman, USA 


Compressible Flow, Gas Dynamics 


(See also Revs. 2330, 2554, 2617, 2638, 2642, 2645, 2662, 2677, 2684, 
2688, 2739, 2741) 


2572. Moore, F. K., Second approximation to supersonic 
conical flows, J. aero. Sct. 17, 6, 328-334, 383, June 1950. 

Method of expansion of the velocity potential in powers of a 
small geometrical parameter is applied with a view to finding a 
second-order correction to the linear theory for steady, isentropic 
supersonic flow of an inviscid perfect fluid about a body having 








364 


conical symmetry. A body lying entirely within the tip Mach 
cone is treated in detail. 

A method is developed for formulating, at a mean plane, the 
houndary conditions at a thin body, and the particular integrals 
of the differential equations applicable to the second-order ve- 
locity. perturbations are developed in integral form, Technique 
given by Lighthill is applied to determine the upstream boundary 
conditions consistent with the presence of an attached conical 
shock wave. Second approximation to pressure coefficient on an 
“arrow-head” airfoil at zero angles of attack and yaw and which 
ix infinite in downstream extent is computed by this technique. 

From author's summary 


2573. Pack, J. C., A note on Prandtl’s formula for the wave- 
length of a supersonic gas jet, Quart. J. Mech. appl. Math, 3, part 
2,173 181, June 1950. 

For small fluctuations of a uniform supersonic gas jet about the 
state In which it enters 4 medium with zero excess-pressure, it is 
possible to express the wave length in terms of the mean velocits 
of the jet. The mean velocity is that on the bounding stream- 
lines and not the velocity of efflux, as assumed by Prandtl in an 
earlier investigation. With this correction, better agreement is 
obtained between theoretical and experimental values for the 
wave length of evlindrical jets. 

It is shown that the approximate theory may be expected to 
have a wider range of application to jets with axial symmetry 
than to plane jets, and to forecast wave lengths for pressure ratios 
outside the range [tor which it may be applied to give conditions 


inside a jet. From author’s summary 


2574. 
sonic speed by perturbation method, Engng. Reps. nat. 
Hua Univ. 3, 1, 1-14, Dee. 1947. 

Method of successive approximation based on expansion of solu- 


Chien, Wei-Zang, Symmetrical conical flow at super- 
Tsing 


tion in terms of slenderness ratio is carried out through third 
approximation (slenderness ratio to fourth power). Results are 
compared with those of Taylor-Maccoll theory. 


Hideo Yoshihara, USA 


2575. Van Dyke, M. D., First- and second-order theory of 
supersonic flow past bodies of revolution, J. aero. Sci. 18, 3, 161 
178, 216, Mar. 1951. 

Author discusses improvements of the first-order theory of von 
Karman and Moore for axially symmetric flow and of Tsien for 
inclined flow (1) by an iteration procedure yielding a second- 
order approximation of the velocity potential, (2) by studying 
errors involved by the approximation of the pressure relation and 
tangeney condition and by the assumption of infinitesimal angle 
of attack. Order estimates are made for slender bodies at 
moderate and at hypersonic Mach numbers and for moderately 
thick bodies. Practical results: When first-order theory is used 
Without unnecessary approximation, agreement with exact solu- 
tions and experiment is greatly improved. Second-order theory 
not being feasible for cross flow, gives remarkable improvement 
for axial flow. Therefore, author suggests a “hybrid” theory com- 
bining first-order cross flow and second-order axial flow. Several 
examples are given for comparison of first-order and second- 


order theories and of slender-body theory. 
R. Sauer, Germany 
2576. Johannesen, N. H., and Meyer, R. E., Axially-sym- 


metrical supersonic flow near the centre of an expansion, Acro. 
(Quart. 2, part 2, 127-142, Aug. 1950. 

A straightforward extension of the Prandtl-Meyer type flow to 
axially symmetric flows near the lip of a circular jet expanding 
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into a region of underpressure, or near the edge on the surface ¢: 
body of revolution. 
in starting an exact solution of the problem by means of +) 
theory of characteristics. An estimate of the point at whieh , 
tential flow breaks down is obtained. Robert E. Street, USA 


2577. Gooderum, Paul B., and Wood, George P., Densit, 


fields around a sphere at Mach numbers 1.30 and 1.62, Vay. «,, 
Comm, Aero. tech. Note 2173, 52 pp., Aug. 1950. 
Interferometer photographs are given together with evaluat) 
of density contour lines and axial distribution of velocity bety 
A tal 


shock wave and sphere. Sources of error are discussed. 


is given of coefficients required for 50 zones using the compu». 


tional procedure of Weyl [Navord Rep. 211-45, Bur. Ordna; 
Navy Dept., Dec. 1945]. D. C. Pack, Scotland 


2578. 
wave, J. aero. Sct. 17, 9, 551-554, 594, Sept. 1950. 

The fundamental equations are continuity equation, mony 
tum equation (taking into account tensile stress due to viscos 
uw) and energy equation (taking into account heat conductivity 
From these equations follows a differential equation betyw: 
temperature and velocity (or between corresponding dimensi 
less quantities ¢ and v) in terms of the two parameters, Prani 
number (proportional to w/k), and an arbitrary constant. ‘1 
equation has two singular points. By a suitable graphical int 
pretation, solutions of this equation are obtained and 1) 
physical meaning clearly demonstrated. First, it is found the ! 
singularities correspond to the two states before and after a sh 
Wave, 
tion states occurring during the shock wave. Replacing th: 
mensionless values »v and ¢ by the original values, and returning 
the fundamental equation, the relationship between the varia 
and the distance, and hence the shock-wave thickness, may bi 


termined, A. Betz, German 


2579. Ivey, H. R., and Cline, C. W., Effect of heat-capacit: 
lag on the flow through oblique shock waves, Val. adv. Co 
Aero. tech. Note 2196, 28 pp., Oct. 1950. 

effect of the lag in vibrational heat capacity on flow throug 
strong oblique shocks is considered by assuming that, imm 
ately behind a shock, the vibrational specifie heat has not | 
sufficient time to change from its free-stream value, wheres- 
downstream, the vibrational specific heat is equal to that fo 
equilibrium conditions corresponding to final state of the go 
Latter value is based on work of Bethe and Teller [Aberdeen / 
Ground Rep. X-117, 1945] who carried out similar computat! 
for strong normal shocks. Results are applied to thin airfoils 
wedge angle) at angles of attack up to 10°, and it is found '! 
effects on surface pressures are practically negligible for 
numbers up to 20 at sea level. For blunter bodies or highe 
tudes, larger effects are expected. 

An approximate formula giving pressure change followine 
shock or expansion of given turning angle, valid up to « \ 
number of 20, is given. A. H. Flax, Us‘ 

2580. 
ing shocks I. 
Nov. 1950. 

A piston moved impulsively into an isotropic, homogene:> 
stationary fluid and retarded arbitrarily to rest, forms « pl! 
Approximate theory 0! 


‘ 


Plane waves, hil. Mag. (7) 41, 322, 1101-1)- 


shock followed by a rarefaction wave. 


caying plane shocks due to Friederichs [AMR 2, Rev. 340)" 


amined under hypothesis that errors in the ‘simple wave 
comparable to changes in specifie entropy and velocity dist! 


The approximate solution obtained is yse 


von Mises, R., On the thickness of a steady shoc- 


Further, it is possible to calculate the sequence of trans- 


Lighthill, M. J., The energy distribution behind dece)- 


JUN 


2581. 


Waves 0} 
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» of third order in the maximum shock strength. Hypothesis is 
ated by calculating the residual energy, i.e., work done by piston 
nus energy in the simple wave, and deducing conditions behind 


| 
npue 


red as confirmation of the accuracy hypothesis. Specific items 


wave with the help of this expression. Results are re- 


re as follows: 
The 


ies expansion to third order of shock velocity is shown to con- 


The simple wave theory is developed for a general fluid. 


, term due to entropy variation, and erroneous deductions of 
AMR 1, 
Posidual energy is found to be proportional at all times to total 
ntropy enn of the fluid. 


fev. 130] due to its neglect are indicated. 


Vfartir 


Study of this expression shows that 
we pressure in region behind the simple wave is less than 
ndisturbed pressure. Fluctuations here are equivalent to 1 
ssure pulse, of third order in shock strength, emitted by shock 
od subsequently reflected by piston. After a long time only the 
ted Wave is Important and forms a tail behind the simple 
in the limit, the disturbance approaches zero so that 
pressure is recovered although entropy has changed 
fis given that, neglecting products of entropy with pressure 
locity variations, pressure and velocity are independent ot 
ge in entropy and the Riemann invariants may be used. 
is the reflection of the simple wave at the shock can pass un- 
ved through the simple wave and emerge into region behind. 
ealeulation of reflection coefficient at shock using the 
teristic equations Is given, 
\ similar study is made for the Vo wave formed if the piston 
is above, is decelerated to a negative velocity and impul- 
brought to rest. Behind the rear shock, accuracy hy- 
thesis predicts errors of third order in maximum shock strength. 
communicate errors to conditions ahead of it with result 
sition of rear shock, after a long time, is given inaccurately 
wave theory. Proportionality between residual energy 
tal entropy still holds. A pressure pulse from rear shock is 
to reflect from front shock, thence to pass through rear shock 
Atter a 


gtime the reflections of these waves at the piston catch reat 


wgether with a Wave corresponding to the simple wave. 


ind, being unable to pass through it, alter its path and 
the NV 
riginal position, the distribution of energy between (1) .\ 


wave. For air, in case when piston comes to rest at 


2) entropy increase, and (3) pressure waves behind the .V 
9::10::—1. 
|) predominates and energy of (3) is gradually transferred 
F. D. Bennett, USA 


For other final positions of piston, 


Is Aas 


2581. Jenny, E., Calculation and model experiments on shock 
*aves of large amplitudes in exhaust-pipes (in German), Thesis, 
rha-Druck, Basel, 132 pp., 1949. 
| investigations is to give a systematic clarification of the 
‘ior of combustion gases in exhaust pipes of reciprocating en- 
sors, in order to improve engine efficiency. 
list section, the test stand is described. Basic equations of 
stationary problem are developed in the second section. 
us purpose, graphical methods of unstationary gas dynamics 
plained. Method of characteristics by De Haller is applied 
‘he humerous partial problems which include compression 
Poors, changes of cross-sectional area, throttling, and influence ot 
“omogencity of the gas. The complete exhaust process. is 
vi theoretically. Comparison with experimental results shows 
‘atic deviations which must be attributed to influences of 
‘lon or changes in entropy which were neglected by the 
ctical investigations, 


A detailed in- 


‘uction into Sauer’s characteristics theory of systems of partial 


‘N section 3, therefore, author extends theory. 


ntial equations is given. Various characteristics diagrams 


of the test problems are shown and influence of friction and 
addition is described. 
solving the problems, results are in excellent agreement wit! 
periments and prove that friction has an essential influence ot 
exhaust flow. 


W hen these influences are considere 
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heat 
din 
L GX- 
1 thee 


These results allow one to draw many interesting conclusions 


about optimum shape and length of exhaust pipes and the adapta- 


tion of exhaust turbines to exhaust svstems. 
deals primarily with a problem of mechanical engineering, it 
great interest for the acrodynamicist because it includes n 


Although thesis 


has 


Many 


complex applications of the theory of unstationary compressible 


flow. Heinrich Ramm, USA 
2582. Libby, P. A., The effect of Prandtl number on the 
theoretical shock-wave thickness, J. wero. Sci. 18, 4, 26 27, 


Apr. 1951. 
Note in Reader’s Form. 


2583. 


Cabannes, H., Study of the curvature of the shock 


wave attached to the vertex of a body in axially symmetric flow, 


R. Acad. Sci. Paris 232, 6, 
\ method is very briefly outlined for « 


181-483, Feb. 195 


tleulating exact valt 


in French), C. 


radius of curvature at apex of shock wave for subsonic, super- 


sonic, and mixed flows. The velocity components, density, 


pressure at any point are expressed in the form of a power s 


Whose first approximations satisfy the conditions of conical 


and 
eries 


flow 


and whose second approximation is derived from. the shock 
equations, 
Numerical results are given for supersonic tlow behind the 
shock wave at the tip of a cone whose semi-angle is 20 
lone D. V. Faro, USA 


2584. 
the flow and heat transfer in a heated turbulent air jet, V«/. 
Comm, Aero. Re p. 998, 17 pp., 1950. 

See AMR 3, Rev. 759. 


2585. 
flow, le ro. Re Ss. Counc. Lond. Re jp. Vi Mi, 2330, 9 Pp., 1950, 


Corrsin, S., and Uberoi, M. S., Further experiments on 


ad, 


Bickley, W. G., Critical conditions for compressible 


Author discusses criteria for breakdown of continuous flow in 


compressible flow of an ideal fluid with subsonic free-stream 


Mach number 1/7, with local supersonic regions. Contin 


transition from sub- to supersonic flow and back to subsonic 


occur in theory [Ringleb, Z. angew. AJath. Mech. 20, 185 


t 


Wous 
‘Can 
LOS, 


1040], although discontinuities usually characterize such flows. 


Hence the critical Mach number, when defined to be the 1/ 


for 


which flow first becomes sonic at some point of the field, is not a 


valid criterion. 

A suggested criterion for breakdown of continuous flow is 
the velocity Component in the direction of the pressure grac 
be sonie 
The infinite acceleration criterion of Scherberg (J. aero. Se 


223-226, 1943] is claimed to be concomitant. 


that 
lient 


Bickley, Aero. Res. Coune. 5649, 1942, unpublished]. 


10, 


William Pell, USA 


2580. 
compressible fluids around profiles (in German), /ng.- Arch 
6, 403-417, 1949. 


2587. 
the problem of flow at high speed, Vat. adr. Comm. Aero. 
VWemo. 1233, 96 pp., June 1949. 
Lilienthal-Gesell. fii 
Further contributions «re 


from 


‘Translated 
S 13/1, 1942] 


L / ftfahrtfoi 4 h. 


made in the methe 


Betz, A. and Krahn, E., Calculation of'subsonic flow of 


i, 


Schmieden, C., and Kawalki, K. H., Contribution to 


tech, 


Be 


rd Ol 


v 
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JUN 
studying subsonic flow past slender bodies wherein a second ap- 2591. Krasil’shchikova, E. A.,On the theory of unsteady motio, 
proximate solution is obtained by substituting the first approxima- — of a compressible fluid (in Russian), Dokladi Akad. Nauk Sxvp - 
tion (associated with the names of Prandtl and Glauert) in the  (N.S.) 72, 1, 23-26, May 1950. | ast 
nonlinear terms of the equations of motion. The flow past an Consider a thin vibrating wing translated parallel to the pay, pe 
ellipsoid of revolution is particularly considered. with constant supersonic speed uw at a small angle of atta val 

M. J. Lighthill, England The velocity potential @(x, y, z, 4) is assumed to satisfy the Jj, a 

arized equation 6 

2588. Miles, J. W., On virtual mass and wave drag at sub- (a = wd, + ott i _9 a . , : 
sonic speeds, J. aero. Sci. 17, 10, 667-668, Oct. 1950. eS eee See ae ee ee P 
Paper deals with suddenly started motion of a body in a _ referred to axes translated with velocity u, 0,0. Let P be: * . 


compressible fluid. Some differences as compared with incom- projection of the wing onto z = 0. On P the normal compon 
pressible fluid occur, The force required to generate impulse — of velocity is prescribed to be 





motion is no longer infinite, and the work required is not entirely eae 4 
recoverable. Author gives results of approximate calculations of V, = OP/02 = A (x, y) f(t + a (2, y)). 259 
the force necessary to give a circular cylinder a sudden velocity — Then 
and of the acceleration of a circular cylinder if a constant foree is 


suddenly applied. More detailed calculations are in progress. 6=S sf CE n) K (2, y, 2, t; & 7) dndé tack | 


Tore Gullstrand, Sweden 


where A is the fundamental solution of [1] defined by k, - rans 
2589. Perl, William, Calculation of transonic flows past thin Dojadlt + a (én) — (ux — ué + (= 1)iar)/(u? — a*)}, wher supers 
airfoils by an integral method, Nat. adv. Comm. Aero. tech. Note 1 = (x — &)® — k? (y — n)? — k*2?, k® = (u/a)? — 1, ands von K 
2130, 96 pp., July 1950. (x, y, 2) is the intersection of z = 0 and the Mach forecone of » The st 
A method is presented of calculating two-dimensional compres- 2. At points of P, C (2, y) = — mA (x,y). Outside P and:| 10 not 
sible flows past thin airfoils in the transonic speed range. Method range of influence of the trailing vortex system, C is defined | 
is based on the integral form of the equation of continuity and on — the integral equation 2595 
the intrinsic form, in terms of streamline curvature. of the irrota- ? a a a ln D , , BB foils i: 
tionality contin. Results, which conform with the transonic vet" vig! 7 COE, 1) K(x, y, 0,6 & a) dn’ dé! = F(x’, 2 Rev. 9 
similarity theory, include velocity distributions, shock locations, where «’ = © — ky, y’ = « + ky, & = & — kn, n! =F +b Nee - 
and pressure drag for symmetrical airfoils at zero lift. Compari- = ¢ — ky = 2’r is tangent to the leading edge y’ = W (.' 
sons are made with experiment and other theories. The ter- 7 (z’, y’) is a known function. For v, = @Ag (2, y) exp (iw 2596 
minal shock in the lower transonic speed range is especially dis- [2] reduces to an integral equation previously obtained w pressib 
cussed, also relation of results to the limiting-line phenomenon. solved by the author for harmonic vibrations [same Dol:/a/i 5 tera. t 
From the author’s summary by Martin D. Schwartz, USA 571-574, 1947; AMR 1, Rev. 1034]. Corr 
Courtesy of Mathematical Reviews J. H. Giese, USA span-W 
2590. Klein, M. M., and Perl, W., Calculation of compressi- variatic 
ble potential flow past slender bodies of revolution by an integr ? , ‘ ntegra 
comer Nat. yee " ‘omm, Ae oO, Te ch. Not ak ; a — 2592. Ray, M., Linearized ee flows around " bod} velocity 
1950, of revolution, Bull. Calcutta math. Soc. 42, 31—36, 1950 oe 


If flow from a source distribution of constant intensity o The ch 
straight line segment OO’ and a uniform supersonic flow pur 
to OO’ are superposed, the equations of the streamlines cau 
integrated in elementary terms. For several free-stream \! 
numbers and source strengths, author has calculated shapes 


Extension of method previously used (see preceding review) 
for two-dimensional compressible flow to steady isentropic irrota- gral equ 


nangu 





tional flow past slender bodies of revolution. The continuity 
equation in integral form, the irrotationality condition, and the 


Bernoulli equation lead to an equation Y?/z = , "Vip — 1/v)- : : a 7 2507 
, . . ; . . J marae streamlines to be interpreted as meridians of blunt-nosed boc — 
ydv,e, where y is radial coordinate (dimensionless by airfoil : : ’ irag me 

It should be mentioned that all streamlines emanating : 
chord), ¥ is local thickness of the body, ¢ is streamline curvature, : 5 cs back N 
. a . : points of OO’ between O and the noses of these objects mee! | : ) 
vy and V are local velocities in the field and on the contour in a : E Vat. adt 
. ; . . . and Mach cone with vertex O at right angles, and that vew 
plane perpendicular to the axis (dimensionless by undisturbed ek a : : See A 
! : , becomes infinite at this Mach cone and on OO’. 
How). Assuming suitable expressions for the curvature function Z , ; - PY 
. :; . , Courtesy of Mathematical Reviews J. H. Giese, U>4 
C(v), the equation yields the local velocity V on the contour. 2598 
First curvature function is ¢/e, = [(v — 1)/(V — 1)]?, and curves Lift on j 
of V against Ye, are given (¢c, = boundary curvature) as function 2593. Des Clers, B., and Chang, Chieh-Chien, On som 17 
° ° . . . ° . . . . . . 7 ’ 
of p. For a specified body, e.g., an ellipsoid of revolution, p is | special problems in linearized axially symmetric flow, / ie 
obtained as a function of Mach number by means of the known — Sct. 18, 2, 127-138, Feb. 1951. ay 
value of the velocity for incompressible flow and the Prandtl- To give a basic “feeling” for the behavior of bodies in 4%! sailo 
Glauert rule for subsonic flow. Second curvature function was symmetric flow, authors worked out an example: Infinitely 0" alii 
ce, = ((v — 1) (V = 1))*(y/¥), which yields easier calculations body with sinusoidal corrugations, immersed in both purety * a 
(similar to the two-dimensional case). Both methods yield a sonic and supersonic flow, with three boundary condit! * 
certain Mach number beyond which potential flow can no longer — (1) Body in wind tunnel of radius r = h; (2) free jet bounda’ conic to 
exist. Method is applied to an ellipsoid of revolution. Veloci- rr = h; (3) free flight. Potential solutions are classical pro! "9 9, i. 
ties at the boundary agree for both curvature functions, but the — of trigonometric and modified Bessel functions for subsonic lors. th 
velocities in the fields, and hence the range of supersonic veloci- trigonometric and Bessel functions for supersonic case, exe)! lir 
® . . r >. . * . . si sa - i 
ties, show appreciable differences. The first function is assumed — supersonic free flight, where solution proceeds on variab! 
to yield somewhat more reliable results. Itisseen that the poten- bination form. Comparison between solutions with bow 
tion limit oceurs at much higher Mach numbers for an ellipsoid — type (1) and (3) gives immediately wind-tunnel correctio 2590 
of revolution than for an elliptie cylinder of the same thickness fixes tunnel dimensions in order to approximate free-flight ‘Seine 
é p ‘ fe ° * ‘asia ‘ : + ht sil vi ( 
ratio, R. Timman, Holland tions in subsonic case. Compressibility effects in free-tlig 
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nic case, free-flight pressure distribution and drag in supersonic 
are compared to two-dimensional results. Authors investi- 
gate further @ more general body, showing straightforward cal- 
ation procedure, Paper concludes with problem of two con- 
optric flows of different Mach numbers, densities, velocities, etc., 
»parated by a discontinuity gaseous surface and with two arbi- 
-apy boundaries. Shape of gaseous interface and pressure dis- 
-ibytion are calculated for case of subsonic flow close to body and 
ms rsonie flow outside of interface at free-flight conditions. 
Drag results are due to waves issued from interface corrugations. 
P. Schwaar, Switzerland 


ise 


ass1cal paper. 


2504. Ray, M., Linearized trans-sonic conical flows, Bul. 

ieutta math. Soc. 42, 3, 145-148, Sept. 1950. 

{uthor treats problem of flow past a cone at zero angle of at- 
«ck by direct integration of the linearized equation for sub- 
nie and supersonic flows. Results are not applicable to 
-ansonie velocities as title implies, but are for subsonic and 
spersonic velocities. The supersonic result is identical with the 
ron Kd4rman-Moore equation for a cone at zero angle of attack. 

he subsonic result is incorrect since the perturbation velocities 


not vanish far upstream. Vernon J. Rossow, USA 


2505. Brown, C. E., The reversibility theorem for thin air- 
foils in subsonic and supersonic flow, Nat. adv. Comm. Aero. 
Rev, 986, 3 pp., 1950. 

see AMR 3, Rev. 2721. 


25096. Lomax, H., and Sluder, L., Chordwise and com- 
oressibility corrections to slender-wing theory, Nat. adv. Comm. 
‘ero. tech. Note 2295, 44 pp., Feb. 1951. 

Corrections to slender-wing theory are obtained by assuming a 
-pan-wise distribution of loading and determining the chordwise 
variation which satisfies the appropriate integral equation. Such 
»tegral equations are set up in terms of the given vertical induced 
velocity on the center line or, depending on the type of wing plan 
‘orm, its average value across the span at a given chord station. 
The chordwise distribution is then obtained by solving these inte- 
Results are shown for flat-plate, rectangular, and 
From authors’ summary 


gral equations. 
riangular wings. 


2597. Mathews, C. W., and Thompson, J. R., Comparative 
irag measurements at transonic speeds of rectangular and swept- 
back NACA 65-009 airfoils mounted on a freely falling body, 
Vut,adv. Comm. Aero. Rep. 988, 7 pp., 1950. 

‘ve AMR 3, Rev. 336. 


2508. Grimminger, G., Williams, E. P., and Young, G. B. W.., 


Lift on inclined bodies of revolution in hypersonic flow, J. aero. 
‘v.17, 11, 675-690, Nov. 1950. 
\t moderate angles of attack and high Mach numbers, body 
i constitute an appreciable part of the total lift of a winged 
mssile. Paper analyzes body lift in hypersonic flow by an 
‘~PproxXimate method and, together with a correlation of existing 
erimental data, indicates the probable variation of body lift 
"a wide range of Mach numbers extending from low super- 
to hypersonic. Method of analysis is an improvement on 
‘te Newtonian corpuscular theory of aerodynamics, since it con- 
‘ders the centrifugal forces resulting from curvature of the 
‘eamlines in addition to the impact (Newtonian) forces. 
From authors’ summary by Simon Ostrach, USA 


2500, Levey, H. C., High-speed flow of a gas past an ap- 
roximately elliptic cylinder, Proc. Camb. phil. Soc. 46, part 3, 
“3491, July 1950. 
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This is an application of Cherry’s method of transformation of 
plane steady potential flows of a compressible fluid [Proc. roy. 
Soc. Lond. Ser. A, 192, 45-79, 1947] 
approximately elliptic evlinder with arbitrary eccentricity and 
arbitrary angle of attack. 


to a specific flow past an 


Main contribution here is the map- 
ping of the potential flow of an incompressible fluid about an 
elliptic cylinder between the hodograph and the physical planes. 
The mapping function has two branch-points J and J, both of 
which correspond to infinity of the physical plane. 
Cherry’s procedure, the solution for the compressible flow valid 


By following 


about the origin is continued into the region beyond the circle of 
convergence through J, say. In the case of a thin ellipse and large 
ungle of attack, the solution is further continued into a region 
beyond the circle through J/. 


not is not justified. 


Whether this step is required or 
No numerical results are ineluded. 
Y. H. Kuo, USA 


2600. Costello, George R., Method of designing cascade 
blades with prescribed velocity distributions in compressible 
potential flows, Nat. adv. Comm. Aero. Rep. 978, 11 pp., 1950. 

See AMR 3, Rev. 941. 


2601. Nabarro, F. R. N., The force acting or a body moving 
uniformly through a gas containing sound waves, Phil. Mag. (7) 
41, 323, 1270-1280, Dec. 1950. 

Problem relates to more complicated one of estimating re- 
sistance to motion of a dislocation in a crystal due to its action on 
thermal vibration of atoms [Leibfried, G., Z. Phys., 127, p. 344, 
1950]. Gas is treated as continuum, with added discussion using 
kinetic theory in physical reasoning. Force on moving body in 
isotrepic sound field is found due to nonisotropy relative to mov- 
ing body and to Doppler effect. Force is proportional to area and 
velocity of body and to energy density of sound. Results are 
compatible with Leibfried. Robert B. Green, USA 


2602. Ehret, D. M., Rossow, V. J., and Stevens, V.I., An 
analysis of the applicability of the hypersonic similarity law to the 
study of flow about bodies of revolution at zero angle of attack, 
Nat. adv. Comm. Aero. tech. Note 2250, 27 pp., Dee. 1959. 

Surface-pressure distributions over various ogive-cylinder bodies 
of revolution are determined using the method of characteristics 
for irrotational flow. Values of the hypersonic similarity parame- 
ter (product of Mach number and ogive diameter-length ratio) 
from 0.5 to 2 are investigated for Mach numbers ranging from 3 
to 12. Two cone-cylinder bodies are also investigated. Authors 
find that the hypersonic similarity law, first derived by Tsien, is 
applicable over a wider range of values of Mach number and 
hody-fineness ratio than might be expected from consideration of 
assumptions made in deriving this similarity law. 

Dean R. Chapman, USA 


2603. Cooper, M., and Webster, R. A., The use of an un- 
calibrated cone for determination of flow angles and Mach num- 
bers at supersonic speeds, Nat. adv. Comm. Aero. tech. Note 2190, 
30 pp., Mar. 1951. 

Preliminary considerations 
which Mach number, angle of attack, and angle of yaw can be 


are given to the accuracy with 


predicted by the theoretical reduction of pressure distribution 
measurements on a circular cone. Pressure data are recorded with 
four equally spaced radial static-pressure orifices in pitch and yaw 
planes and a total-pressure tube located at the apex of the cone 
Nonlinear cone theories of Taylor-Maccoll and Stone as exten- 
sively tabulated by Kopal [.V/7 tech. Reps. nos. 1 and 3, 1947] 
are used to reduce the data. 


For the particular test conditions chosen (V7 = 1.59, Ry = 
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1.04 > 
number was predicted to within 0.01 up to incidence angles of 


1Q' per foot, semi-cone angle od Lae , free-stream Mach 
ipproximately § Higher incidence angles resulted in over- 
estimation of Mach number with a maximum discrepancy of 0.05 
or 16.10 
0.5° for several combinations of pitch and yaw up to angles ot 
ittack of 10 
accuracy Was obtained by rotating static-pressure orifice system 


Angle of attack and vaw were predicted to within 
For particular cases of unyvawed flight, greater 


15°. In addition to lack of calibration required, suecessful in- 
troduction of a total-pressure tube without invalidating the in- 
strument as a Mach number indicator is improvement over 
previous work. Also, ability of cone to measure both piteh and 
aw angles simultaneously is noteworthy. R. bk. Bower, USA 

2604. Guderley, G., Asymptotic representations for special 
solutions of the hodographic equations in two-dimensional com- 
pressible flow, Ministry of Supply, 3F/244.T, 382) pp., undated, 

PB 96095, Publ. Bd.. Dept. Comm., Wash., D.C. 

Paper deals with problem of finding asymptotic solutions of « 
linear second-order differential equation, arising from the trans- 
formation of two-dimensional potential flow of gases trom the 
physical to the hodograph plane, Following Langer’s method 
(Trans. Amer. math. Soc. 33, 23-64, 1931] the differential equation 
is first reduced to 2’’ (ww) + [m2 x (w) + k (w)] z (w) = 0, where 
X (w) and & (w) are known functions of the speed w, and mm is a 
real number. For large m, the dominant term of the asymptotic 
form of the solution is esleulated for alk the speed ranges, and 
Treatment “uppears 


errors Involved in each case are estimated. 


to be quite exhaustive. To demonstrate usefulness of the ap- 
proximate solutions, Chaplygin’s solution for a gas jet is shown to 


Y. H. Kuo, USA 


be convergent on the boundary. 
2605. Perl, W., and Klein, M. M., Theoretical investigation 

and application of transonic similarity law for two-dimensional 

flow, Nat. adv. Comm. Aero. tech. Note 2191, 42 pp., Oct. 1950. 


The method of Hantzsche and Wendt for subsonic 
Z. angew. Math. Mech. 23, 185 199, 1943] in which the solution 


lows 


proceeds in a power series of the thickness is simplified for case of 


\MIach numbers close to one. Procedure is then used to verify 
the usual transonic similarity law and to compute the flow ove: 
the Kaplan profile. Hideo Yoshihara, USA 
2606. Perl, W., and Klein, M. M., Theoretical investigation 
of transonic similarity for bodies of revolution, Nut. add 
lero. tech. Note 2239, 32 pp., Dee. 1950. 
Author states in principle how flow over relatively thin axi- 


( Oortidee 


symmetric boates at high subsonic speeds can be obtained Wy thi 
Prandtl-Ackeret 


shows that in contrast to planar flows (see preceding review) ho 


method with further iteration steps. Result 
similarity rule can be found except for extremely slender bodies. 


Ciottfried Guderlev, USA 


2007. Kohler, M., Entropy law in a homogeneous rarefied 
gas (in German), Z. Phys. 127, 201-208, 1950. 

Author obtains an « Xpression for the entropy-density INCTOCMSE 
in a rarefied gas arising from the second approximation stress and 
heat-flux terms. In order to derive it he uses the results ot 
“The mathematical theory of 
19350 


Burnett and Chapman-Cowling 


gases,” Cambridge University Press, con- 


cerning the form of these terms, 


non-uniform 
Thus he obtains a result, 
l-quation (19), which differs markedly from the classical entropy 
equation of thermodynamics, in that in addition to the total stress 
ind heat-flux terms th o> are two others of precisely the same 
orm but containing |! second-approximation stress and heat 


tlux instead. [The i iewer has not repeated the author's eal- 
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culations, but he regards this result as one which should be , are. 
fully checked before it can be accepted.] | By using his entro, 

equation and some formulas of Burnett for the first approxima, 
to the distribution function, the author obtains numerical yaly,. 
for the coefficients of the linear terms in the second approximat; — 
ror the stress and heat flux, both for the case of Maxwellian moj. 
cules and for the case of rigid spherical molecules. 

C. Truesdell, Us4 


2008. Kohler, M., A symmetry relation in the theory of nop- 26 
homogeneous rarefied gases (in German), 7. Phys. 127, 215-22 | 
1950. 0, 

Author shows that in the second-order stress and heat-fy \u 
components derived from the kinetic theory of perfect mio; 
tomic gases by Enskog’s method of integration of the Boltzm 
equation, one particular numerical coefficient in the stress formy 
is always equal to another particular numerical coefficient in | 
heat-flux formula, whatever the molecular foree law may be. 
the notation of Chapman and Cowling [The mathemati 
Cambridge University Press, 193% 

C. Truesdell, Us4 


theory of non-uniform gases,”’ 
§ 15.3], the result is @; = 9). 


2609. Jaumotte, A., Calculation of distribution-conduits with 
uniformily distributed leakage (in French), Rev. Univ. Min. 9 
6, 12, 397-399, Dec. 1950. 

Calculation gives the variation, with position from ink 
velocity and hydraulic diameter for a one-dimensional floy 
fluid in a pipe subject to fluid removal radially at a uniform: 
(Dow, W. M., ASME paper 50 
of this and related problems. ) 


SA-14, gives general treatm 
M. J. Goglia, USA 


2610. Reissner, E., Note on the relation of lifting-line theor 261 
to lifting-surface theory, J. aero. Sci. 18, 3, 212-214, Mar. 1% 
A series solution is derived for linearized subsonic flow abou! Lj8—I 
a lifting surface of infinite span having a sinusoidal spanwi 1 
First 


second is 


term is the exact solution of t\ es 
taken 
Third term is not supplied | se 


Variation of twist. 


dimensional theory, correctly account 
by Prandtl’s lifting-line theory. 
Prandtl but corresponds, except for the numerical coefficient, t indy 
term in Weissinger’s improvement of lifting-line theory. 


John R. Spreiter, USA tl 


Turbulence, Boundary Layer, etc. cuts 
(See also Revs. 2584, 2706) Hej 


2611. Mangler, W., General solution of Prandtl’s boundar)- 
layer equation, Nat. adv. Comm. Aero. tech. Memo. 1278, 20} 
June 1950. 

Translation from Lilienthal-Gese Ul. frir Luftfahriforsch. I 
Oct. 1941. 


2612. Lighthill, M. J., Contributions to the theory of hea 
transfer through a laminar boundary layer, Proc. roy. Svc. ! 
Ser. A, 202, 1070, 359-377, Aug. 1950. 

An approximation to the heat-transfer rate across a lamina!" The 
compressible boundary layer, for arbitrary distribution 0! ! 
stream velocity and of wall temperature, is obtained by ustis' 


energy equation in von Mises’ form, and approximating | - 
fluid coefficients in a manner which is most closely corr cs 
the surface. This approximation is in the form of an integ! net 
pression involving the local skin-frietion coefficient and thee ss : 
of wall temperatures over main stream temperature. Forms” fared 


obtained by an asymptotic analvsis for large Prandtl num 


but correlation with semi-empirical formulas indicates =1 





ufirmation in form for Prandtl numbers as low as 0.7 


e analysis is Shown to be applicable at high Mach numbers so 





tro} sults may be applied to the problem of equilibrium between 
— rodvuamic heating and radiation. This is considered in pur- 
_— Jar for the nonuniform case of temperature development ne: 
se of a body moving at high velocities. This latter phase of 
, ysis requires the solution by series approximation of a non- 
ntegral equation. N. A. Hall, USA 
SA 
‘ non- 2613. Monin, A. S., Characteristics of anisotropic turbulence 
1-22 Russian), Dokladi Akad. Nauk SSSR 75, 5, 621-624, Dec 
0, 
it-fl \uthor replaces the turbulent stress tensor IL introduced by 
ae nolds by one more geometrically intuitive—the turbulence 
1 wale tensor L defined by 
rT 
WT=2npbl—'.pb*(Lb + ®L) | 
‘ re ® is the deformation velocity tensor of the mean tlow, / 
a ‘tensor, p density, 6 turbulence energy per unit of mass, and » 
"S4 ensionality of flow. 
For determination of b, 1, and the distribution of the velocitics, 
; lementary equations are necessary; for b such equations hive 
S with 


n proposed by Kolmogoroff [Jzv. Akad. Nauk SSSR, Ser. Fie. 
oer |-2, 1942], Obukhoff [Trudy Inst. Teor. Geofiz. Akad. Naul 
SSR, no. 1, 1946] and author [/zr. Akad. Nauk SSSR, Se: 
af. Geofiz. no. 3, 1950]. 
Formula [1] is found to be in good agreement with existing 
rical ideas of the structure of anisotropic turbulence. 
Io. Leimanis, Canada 


2614. Proudman, I., A comparison of Heisenberg’s spectrum 
19 of turbulence with experiment, /?;0c. Camb. phil. Soc. 47, part 1, 
158-176, Jan. 1951. 

nwis The theoretical double and triple velocity correlations, which 
f tw espond to Heisenberg’s spectrum of isotropic turbulence, are 
One set of 
lied se correlations is for the limiting ease of infinite Reynolds 
Also, a 
thod is developed for deriving the approximate form of the 


int tained numerically for two Reynolds numbers. 


nt. t uuber jin formula (2.91) « has to be replaced by 1/k!]. 
ble correlations of any Reynolds number, which is not too 
trom corresponding correlations for infinite Reynolds num- 
These theoretical correlations are compared with the re- 

's of experiment. 
Nhen k = 0.45 is chosen (kK is a numerical constant occurring 
Heisenberg’s equation for the spectrum), the general shape and 
yndarr- of the theoretical correlations are in fairly good agreement 
mn ‘experiment, nearly independent from the defined Reynolds 
uber of turbulence over the range considered. 


An important 
etical prediction which appears to agree with experiment is 
as Reynolds number is increased, the spectrum attains the 
‘tiptotic shape appropriate to infinite Reynolds number more 

idly for small wave number (big eddies) than for large ones 
all eddies). Principal defect of theoretical spectrums as a 
tole is that it completely preserves its shape during the decay 


lhe detailed distribution of energy in small eddies, however, 


bears to be unsatisfactory. T. D. Lee has obtained, for large 


nolds numbers, only k = 0.13, and for small Reynolds num- 
~a« value whose order of magnitude is smaller than the two 
‘lous values. Results indicate that, at large wave numbers, 

‘her distribution of energy in spectrum, nor variation of spec- 
‘un with Reynolds number, is satisfactory. The constant « has 
“ned out to be a function of both Reynolds number and wave 


ber, M. Schaefer, Germany 
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2615. von Karman, Th., Progress in the statistical theory of 
turbulence (in Spanish), Cienc. y Teen. 116, 584, 43-52, Feb. 1951 
See AMR 3, Rev. 135. 


2016. Meissner, W., and Schubert, G. U., Critical Reynolds 
number for flow through tubes and the entropy principle (ir 
Phus. Leipzig, 6 Ser., 3, 163-182, Aug. 1948. 

In the introduction it is shown that the change from laminar to 


German), Len 


turbulent flow has to be conceived as a question ot probability ol 
the kind ot flow, and ean be trented with the help of the Cntropy 
Series, ot 


principle. Part | gives the solution, by development in 


the exact phenomenological ras-kine le baste equations lor thre 
case of lamunar flow of an ideal gas in a rotationally svnimetrieal, 


slightly conical pipe. In part 2, formulas, as exact as possible, are 


derived for the “ideal turbulent flow” (sufficiently large starting 


and outflow distances!) in the same pipe. By means of results ob 
tained in parts 1 and 2, the course of the entropy, averaged ove: 
the cross section of the pipe, is calculated in part 3 for laminar and 
turbulent flow, above and below the critical Reynolds numbe1 
The entropy curves, plotted for both kinds of flow as function of 
the distance from the pipe end, intersect in a point almost corres- 
ponding to the eritical Reynolds number, Above the intersee- 
tion, entropy for the ideal turbulent flow is larger than for the 
laminar flow: below, it is the opposite. Change at the critical 
Revnolds number is, hence, conditioned thermodyvnamically. In 
closing, authors discuss how to explain the universal value of the 
critical value of the Reynolds number, and what the conditions 
are for flows different from a pipe flow. 

iuthors’ 


Translation from summary 


2017. Tucker, M., and Maslen, S. H., Turbulent boundary- 
layer temperature recovery factors in two-dimensional super- 
sonic flow, Nat. adv. Comm. Acro. tech. Note 2296, 21 pp., Feb. 
1Q1. 

An analytical method is presented for obtaining turbulent 
temperature recovery factors for a thermally insulated surface 11 
supersonic flow. Method is an extension of Squire’s analysis for 
incompressible flow. The boundary-laver velocity profile is 
represented by a power law and a similarity is postulated fo: 
~quared-velocity and static-temperature-difference profiles. 

Analysis indicates that recovery factor decreased with incresas- 
ing Mach number. For Prandtl numbers considered (0.65 to 
0.75), recovery factors at stream Mach numbers of 10 were about 


‘ 


5°, lower than the limiting values at zero Mach number. Reyn- 
olds number effeet. on recovery factor was of secondary iImMipor- 
tance, An approximation formula that represents the computa- 
tions to within 17 is included for engineering calculations. 


From authors’ summary by R. C. Roberts, USA 


Aerodynamics of Flight; Wind Forces 
(See also Revs. 2345, 2370, 2456, 2457, 2491, 2564, 2569, 2570, 2597) 


2018. Khokhlov, A. F., On the use of a gyromagnet as a 
course indicator (in , Telemekhanika, 8, 
285- 296, 1947. 


fussiun), Arlomatiha 


The fact that, for aireraft flying at large speeds and in particular 
When heading West at high latitudes yg, the aircraft speed ma) 
reduce to zero the direction-indicating force of the gyrocompuss 
(gyropendulum), seems to have precluded its use in aircraft 
Author is concerned with the solution of the problem of finding « 
course indicator for which the direction-indicating force Contains a 
component independent of the aircraft speed. Solution of this 
problem is possible to some extent if, instead of one pendulous 
moment, two magnetic moments of the geomagnetic field) ar 
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JUNE 
applied to an astatic gyroscope with three degrees of freedom. of the same airline are analyzed. Results indicate that 4) 

Results of paper may be summarized as follows: (1) Under a acceleration increment corresponding to limit-gust-load-fae, a 
certain condition, which can always be realized technically, the increment may be exceeded, on the average, twice in deca 2 : 
gyromagnet stabilizes in the plane of the horizon between the geo- 5.6 &_ 108 flight-miles for the Caribbean-South American opery. extn 
graphic and the magnetic meridional planes; if, in addition, the — tions, and twice in about 2 X 10° flight-miles for trans-Pg¢jj amps 
condition ¢ = gm (M magnetic inclination) is satisfied, then operations. Possibility of a trend toward a more sever fligh: up? 
stabilization occurs just in the middle meridional plane between — load and gust history for postwar commercial transport airplay, oe 
the above-mentioned planes. Period of the undamped preces- is not substantiated by the present results. The never-exe<, 
sional vibrations equals one half of the period of earth’s rotation. | speed used by the airline, 250 mph, may be exceeded, on + 262 
(2) Direction-indicating force of a gyromagnet is almost twice that average, once in about 10° flight-miles for the Caribbean-Soy: deforn 
of the direction-indicating force of a gyrocompass (for small American operations and once in about 10° flight-miles for tray. distur 
declinations). (3) Course deviations in azimuth of a gvromagnet Pacifie operations. From authors’ summam pp. 
are twice as small as corresponding deviations of a gyrocompass. Ath 
There are no course deviations of « gyromagnet in the vertical 2623. Allen, R. W., The effects of weight variation on th- n alr 
plane. (4) Because of the large period of vibrations, ballistic range of air-borne craft, J. aero. Sci. 17, 8, 527-528, Aug. 1950. ises t 
deviations of a gyromagnet are negligibly small, and the gyro- sym 
magnet goes over to new positions of equilibrium only after a 2624. Marx, A. J., Technical investigation of helicopters The 
certam lapse of tume. ee ; . 7 7 Dutch) Ingenieur 63, 6, L.L-L.11, Feb. 1951. age 

A numerical example is given. Ii. Leimanis, Canada A survey is given of technical information in the field of h oh 

copters, collected in the Netherlands during the past three \ 4 

2619. Mathews, C. W., Talmage, D. B., and Whitten, J. B., bv the Foundation for Helicopters. — 
Effects on longitudinal stability and control characteristics of a Flight tests with a Sikorsky S 51 helicopter and subseque:: a 
B-29 airplane of variations in stick-force and control-rate charac- theoretical investigations were carried out in collaboration wi: 
teristics obtained through use of a booster in the elevator-control the National Aeronautical Research Institute. The main sy). F 8 
system, Vat. adv. Comm. Aero. tech. Note 2238, 34 pp., Feb. 1951. jects covered in this work are: Performances, measurements a 

In pilots’ opinion and considering handling qualities require- horizontal flight and climb and autorotation, their reducticn : i / 
ments, booster svstem improved control characteristics without specified atmospheric conditions, weights, rotor speeds, ; pp 
any adverse effect on stability characteristics. fuselage-drag values; take-off and landing characteristics; te 

Arthur 1. Jones, USA transition from powered flight to autorotation; safe flying al: se 
tudes and their consequences on the requirements for aerodrom: o 

2620. Huff, V. N., and Gordon, S., Tables of thermodynamic intended for scheduled airline operations to and from built-u ; 
functions for analysis of aircraft-propulsion systems, Naf. adr. Teas; experimental and theoretical investigations of the stabil 2628. 
Comm. Aero. tech. Note 2161, 99 pp., Aug. 1950. and control characteristics, practical experiences in instrument —— 

Tables of thermodynamic tunctions are presented for 42 sub- flying, ete. en 
stances containing the elements argon, aluminum, boron, car- Theoretical and experimental research was carried out on ¢! Auth 
bon, chlorine, fluorine, hydrogen, lithium, nitrogen, and oxygen. flow through helicopter rotors in its different working states, wi! oF fe 
The functions tabulated are specific heat at constant pressure special attention to the phenomena encountered in the regio yi 
C*,, sensible enthalpy H’p — H%, sum of sensible enthalpy and roughness and in flight near the ground. From this result - 
chemical energy H’,;, molar entropy S’;, enthalpy change due to “mong other things, a film ‘Airflow through helicopter rotors al 
formation of substance from elements in atomic gas state divided hich is of considerable interest in the instruction of aeronaut! 0 
by gas constant times temperature — AH’ /?7, and the logarithm engineers and helicopter pilots. Copies of this film can be ae 
of the equilibrium constant logio K at temperatures of 298.16 KK tained from the National Aeronautical Research Institute, Slote- ent 
and every 100° from 300 to 6000 K. Interpolation formulas are — Weg 145, Amsterdam (W). From author’s summar - 
given that permit determination of self-consistent values for all ci 
the functions at any temperature between 1000 and 6000 Wy. 2625. Gessow, A., and Amer, K. B., An explanation of some 
These tables were prepared for use in computing the theoretical important stability parameters that influence helicopter fiying 
per formance of aircraft propulsion systems, qualities, Aero. Engnq. Rev. 9, 8, 28-35, Aug. 1950. 2629. 

From authors’ summary An attempt is made to provide some understanding of | aircraft, 
stability and control parameters that influence flying qualities Drag 

2621. Annand, W. J. D., General performance reduction — the helicopter to enginecrs interested in rotating-wing aircratt )\ 
equations for reciprocating-engined aircraft with constant-speed With no specialized training in stability theory. 
propellers, A¢ro. Quart. 2, part 2, 111-126, Aug. 1950. Fron, authors’ summs 

Cameron’s method is generalized for correcting level speed and oF 
climb for variation in air temperature and aircraft weight. 2626. Carpenter, P. J., and Paulnock, R. S., Hovering a , 7 
Allowance is made for ram power and compressibility effects on low-speed performance and control characteristics of an ae! Ss 
drag and efficieney. Example is calculated. TH. R. Ivey, USA dynamic-servocontrolled helicopter rotor system as determine’ es 

on the Langley helicopter tower, Nut. adv. Comm. Acro. | Satis 

2622. Coleman, T. L., and Schumacher, P. W. J., Ananalysis Nole 2086, 31 pp., May 1950. r ietee 
of the normal accelerations and airspeeds of a four-engine air- Thrust and torque measurements of a rotor embodying re ies 
plane type in postwar commercial transport operations on trans- Karmdn-type rotor blade-flap control were made to dete" vean. 
Pacific and Caribbean-South American routes, Nai. adv. Comm. _ relative rotor efficiencies. Measured power loss was 6.5' » gf hich ey 
Aero. tech. Note 2176, 18 pp., Aug. 1950. than that of conventional rotor. ry hes 

Normal-aeceleration and airspeed data taken on several trans- An investigation of the control effectiveness of the von Iarm Blom, 
port airplanes of a four-engine type during postwar commercial flap control indicated that a rotor tilt range of +7° and a thrus’ hould e 
operations on trans-Pacifie and Caribbean-South American routes — range of 0-1500 Ib was available. The rate of flap-)" resu 
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egse Was 20° per sec with a time lag of 0.05 to 0.08 sec. 
 eyclic-pitch change rate was 3.33° per sec with a 0.06 
me lag at 225 rpm. The response to the flap controls is highly 
amped and the blade-flap configuration is stable with respect to 
dap-pitch change. This results in 
pieved readily by conventional controls, 


he 


a stable rotor design not 
R. A. Young, USA 


2627. Radok, J. R. M., and Stiles, L. F., The motion and 
jeformation of aircraft in uniform and nonuniform atmospheric 
jisturbances, Counc. sci. Indust. Res., Div. Acro. Rep. ACA-41, 
-yp., July 1948. 

4 theory is developed for flexural and torsional deformations of 
» aireraft traveling in disturbed atmospheric conditions. Two 
ses treated correspond to a symmetrical uniform gust and to an 
-ymmetrical gust, Wagner effect being neglected in each case. 

The integrodifferential equations obtained for curvature and 
ogle of twist of the wing, for vertical acceleration, angle of pitch 
odangle of roll (in the asymmetrical case) at the center of mass 
‘the aireraft are new. In contrast with former investigations, 

eleration records taken in flight are used to specify the atmos- 
herie conditions. 

{n approximating method is developed for the solution of the 
gverning equations which enables the investigation of any 
elerometer record once a fundamental set of computations has 
een performed, 

Application of the theory to a typical four-engine aircraft is 
ven in detail and one fairly complicated and several simple 
Solutions agree well with 


eleration records are analyzed. 


\perimental results. From authors’ summary 


2628. Houbolt, J. C., A recurrence matrix solution for the 
iynamic response of elastic aircraft, J. aero. Sci. 17, 9, 540-550, 
4, Sept. 1950. 

\uthor develops a recurrence matrix solution to determine dy- 
In particular, problem of an 
Simple engineering 


response of an elastic aircraft. 

't encountering a gust is considered. 
nm theory and aerodynamic strip theory are assumed,  Three- 
sional effeets are included by means of approximate over-all 
Differential equations of motion are written in 

trix form as (A) (W) = (P), where (A), (W), and (P) are 
vexibility, deflection, and load matrices, respectively. Proce- 
The differen- 
i) equations are replaced by difference equations, from which 
Y. L. Luke, USA 


rrections, 


e eliminates necessity of using aircraft modes. 


‘he recurrence matrix solution is obtained, 


2629. Pearson, H., The estimation of range of jet-propelled 
arcraft, Acro. Quart. 2, part 3, 167-182, Nov. 1950. 
Drag equation for airplane is cast in form 


2N, D/W = n? + 1/n? [1] 


i is ratio of plane’s speed to speed for minimum drag at 
‘altitude, NV, is optimum lift /drag ratio for given total weight 
Configurations with either idealized piston-engine or jet- 
rator propulsive systems are considered with aid of [1] and 
tieans of related expression for range (progressive weight 
“ige included), Some generally held maxims are upheld (e.g., 
‘jet-engined planes the best cruising speed is 1.18 minimum 


mg speed); other bugbears are laid (e.g., jet planes should 
ean engine weight approximately 4/10 the starting fuel weight, 
h explodes notion that jet planes always necessitate carrying 

ty heavy fuel loads). 
Ulementary considerations are used to show that body drag 
“ould equal wing drag for jet-propelled plane. Author states 
‘ls result is novel, but idea that such a maximum exists for jet 
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installations in contradistinction to case for piston-powered planes 
has been recognized earlier, with adverse presagement re the 
flying wing [cf. Foa, J. V., “Suitability of fying wings as jet sir- 
planes,”’ J. aero. Sci. 16, 4, Apr. 1949]. R.H. Cramer, USA 


2030. Gilvarry, J. J., Browne, S. H., and Williams, I. K., 
Theory of blind navigation by dynamical measurements, J. upp. 
Phys. 21, 8, 753-761, Aug. 1950. 

The differential equation is considered which determines the 
position of a vehicle from dynamical measurements of the non- 
gravitational acceleration b made internally. 
proximations to the gravitational field g(/) 


Three linear ap- 
of the earth, which 
lead to explicit solutions of this equation, are considered and 
their limitations are discussed. An intervalwise solution (linear 
continuation) for trajectories of extended range is described, 
which is based on such linear approximations and has definite 
advantages in this application. The theory is applied to the 
trajectory of the German A10 vehicle. 


From authors’ summary by I. Leimanis, Canada 


2031. Rose, L. M., and Altman, J. M., Low-speed investiga- 
tion of the stalling of a thin, faired, double-wedge airfoil with nose 
flap, Nat. adv. Comm. Aero. tech. Note 2172, 27 pp., Aug. 1950. 

Stalling characteristics of a 4.2307 thick, faired, double-wedge 
airfoil section with and without a plain nose flap were investi- 
gated. Flap chords equal to 12, 16, 20, and 25°; of airfoil chord 
were tested. Results of force and pressure-distribution measure- 
ments as well as studies of the boundary layer are presented for s 

teynolds number of 5,800,000 and a Mach number of 0.17. 

The basic airfoil section stalled as a result of separation of flow 
from the entire upper surface. Flow separation occurred first at 
leading edge at a small angle of attack and was followed by re- 
attachment of flow to surface a short 
Chordwise extent of separated flow increased with increase in 


distance downstream. 


angle of attack until flow was separated from entire upper surface 
ut initial lift peak. With nose flap deflected, separation of flow 
was delayed to higher angles of attack. With nose flap deflected 
20° or less, stall was similar to that for basic airfoil. For nose- 
flap deflections greater than 20°, flow separation starting from 
trailing edge was also encountered and maximum lift was deter- 
mined by combined leading- and trailing-edge separation. No 
significant differences in stalling characteristics were noted for 
range of flap-chord ratios investigated. 


From authors’ summary 


2632. Furlong, G. C., and Fitzpatrick, J. E., Effects of Mach 
number up to 0.34 and Reynolds number up to 8 < 10° on the 
maximum lift coefficient of a wing of NACA 60-series airfoil sec- 
tions, Nat. adv. Comm. Aero. tech. Note 2251, 43 pp., Dee. 1950 

tesults are presented of wind-tunnel measurements of the lift 
of a tapered wing having NACA 66-series airfoil sections of 16‘ 
thickness ratio. Wing was tested with and without flaps at two 
tunnel pressures providing ranges of Mach number VW of 0.10 to 
0.34 and of 0.07 to 0.26, and ranges of Reynolds number FR ot 
1.36 X 106 to 4.66 X 108 and of 2.20 « 10° to 8.00 * 10°, respec- 
tively. 

The data, plotted to show variation of Cz,,,, with either F? or V 
for a constant tunnel pressure (7 and FR varying simultaneously), 
indicate that C7r,,,. first increases, reaches a peak value, and then 
diminishes with further increases of 1/7 or RR. Authors contend 
that peak values of Crag, occur with attainment of sonie speed 
locally on the wing although such coincidence was measured for 
only one configuration. Reviewer's opinion is that, since the attain- 
ment of peak Cry, oceurs when influence of 2 to increase Crmox 


exactly counteracted by influence of 1/7 to decrease C,, , any 
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upproach to prediction ol V corresponding to occurrence of peak 
through consideration of VW (or R) alone will alwavs be 
John R. Spreiter, USA 


( Ren 4X 
incomplete, 


2033. Simmons, L. F. G., Gould, R. W. F., and Cowdrey, 
C. F., Wind-tunnel experiments on the squidding of parachutes, 
Avro. Res. Coune. Lond. Rep. Mem, 2523, 19 pp., Nov. 1943, 
published 1951. 

It was found that, through the lack of deformable areus neu: 
each mouth, the rigid models did not reproduce adequately the 
prerequisite conditions of flow which normally lead to squidding. 
fudial outward forces tending to prevent collapse were shown to 
depend not only on the pressure inside the canopy but also on the 
strength and direction of the local flow. Any change which brings 
the direction nearer to that of the axis of the parachute decreases 
the incidence of the lip of each gore, and hence reduces the out- 
ward radial force, Such a change results from an meresse in 
porosity of the fabric and, since an increase in porosity usually 
occurs With rise of speed, the process of squidding starts at a speed 
when the lips of the gores become deformed inwards. Similar 
changes of flow were not observed with a nonporous parachute ’ 
which remained fully inflated at the highest speeds attainable in 


the tests. From authors’ summary 


2034. Stout, E. G., Development of high-speed water-based 
aircraft, J. aero. Sct. 17, 8, 457-480, Aug. 1950. 

Paper outlines the salient features involved in the development 
of a dynamic model and associated research techniques into 
practical, accurate research tool for designing water-based aircraft 
that demand little, if any, compromise with contemporary sero- 
dynamic design. New seaplane design criteria are discussed, and 
their application to high-performance water-based aircraft. is 
analyzed. With the high-speed propeller-driven seaplane now an 
wtuality, attention is drawn to the solution of the supersonic 
water-based problem. It is concluded that adequate design 
criteria and technological experience are available to meet satis- 
fuctorily or to exceed any aircraft requirement with a suitable 


water-based configuration. From author’s summary 


2635. Raymond, S., Tank tests on the effect of slipstream on 
the water performance of a large four-engined flying boat | Shet- 


land I), Aero. Res. Coune. Lond, curr. pap, 6 (S741), Apr. 1945; 
1D pp., 1950. 2s. 6d. 
2036. Schairer, G. S., Hydrodynamic longitudinal stability, 


J. aero. Set. 17, 8, 513-518, Aug. 1950. 

The various forms of hydrodynamic instability of flving boats 
are described, and the physical phenomena associnted with these 
instabilities are examined, It is shown that there is a discon- 
tinuity in flow characteristics when the chine at the main step 
becomes submerged, which changes the wetted area from a tri- 
angle to a trapezoid. In cases where the afterbody or tail exten- 
sions are not in the water, this point of changing flow detines the 
lower porpoising limit. The lower limit is also partially deter- 
mined by the point at which the afterbody first contacts the 


water. A form of upper-limit) porpoising which differs from 
skipping and closely resembles lower-limiting porpoising is de- 
scribed. It 


materially lower-limit porpoising. 


is pointed out that hydrostabilizers can change 


From author’s summary 


2637. Letko, W., and Riley, D. R., Effect of an unswept wing 
on the contribution of unswept-tail configurations to the low-speed 
static- and rolling-stability derivatives of a midwing airplane 
model, Vat. adv. Comm. Acro. tech. Note 2175, 47 pp., Aug. 1950. 





APPLIED MECHANICS REViEWs 


{esults of title study show that, at angles of attack almost to +) 
angle of maximum lift, there are only small differences in the ; 
contributions to static-lateral-stability derivatives for configy, 
tions with wing on and with wing off. For this range of angles ,; 
attack the contributions of vertical tail can be estimated fajy) 
accurately by the available procedures, which generally pred). 
the wing-off values of rolling derivatives at low angles of atts 
with reasonable accuracy. Altering these equations to aceoy,: 
for sidewash caused by unsymmetrical wing load (due to yo! 
brings calculated wing-on values into much better agreemey: 
with measured wing-on values. 

There is some error in estimated contribution of tail to yawing 
moment caused by roll results for the low-horizontal-tail eo). 
figuration because of a forward shift in center of pressure of \ 
tical tail caused by the horizontal tail. 

From authors’ summary 


2638. Haefeli, R. C., Mirels, H., and Cummings, J. L., Charts 
for estimating downwash behind rectangular, trapezoidal, and 
triangular wings at supersonic speeds, Val. adv. Comm. A, 
tech. Note 2141, 67 pp., Aug. 1950. 

Charts are presented for estimating downwash behind wing 
In a supersonic stream, The wing plan forms for which comput- 
tions are made include rectangular wings with reduced aspe 
ratios (cotangent of Mach angle times aspect ratio) of 2, 4,8, a: 
12; trapezoidal wings with reduced aspect ratios ranging from 2 
to 12.8 and taper ratios of '/, and 1/4; and triangular wings with 
reduced aspect ratios of Sand 12. All the wings have superscni 
leading and trailing edges. 

Charts are obtained on basis of lifting-line theory. For ea 
charts of downwash near wing, downwash in Trefftz plan 
Charts 


wing, 
and spanwise distribution of loading are presented. 
applicable behind the wings in regions where effect of rolling u 
trailing vortex sheet is not excessive. Calculation of downwas 
farther downstream is discussed. briefly. 

\ procedure is indicated to correct for displacement and 
tortion of trailing vortex sheet. Downwash behind wings wi' 


flaps is considered briefly. From authors’ summary 


2039. Solvey, J., Structural efficiency of wings, 0. / 
Consult. Comm. Aero. Res. Lab., Melbourne, Austral., Rep. ACA 
14, 39 pp., Mar. 1949. 

Author establishes a criterion for wing-struectural etficie 
based on an ideal wing. First approximation to the ideal wing 
excludes all concentrated load considerations and accounts ! 
the weight of spar flanges, spar webs, skin and ribs, working 
constant stress as closely as possible. Corrections are fins 
introduced to account for the effects of concentrated loads 
certain simplifying assumptions. These minimize the differer 
between the ideal wing and the actual one. 

Work is a more ambitious attack on the problem than the! 
preceding it. Results are presented clearly and make pos! 
(1) rational basis for comparison of wing structures; and (2 
knowledge of maximum possible weight savings and wheretro! 


they mav be obtained. Theodore Andreopoulos, (> 


2040. Kelly, J. A., Effects of modifications to the leading-edg¢ 
region on the stalling characteristics of the NACA 63,-012 airfo! 
section, Nat. adv. Comm. Aero. tech. Note 2228, 22 pp., Nov. 1! 

At the test Reynolds number (5 million) the basic airfoil s° 
tion had a maximum lift coefficient of 1.36 and an abrupt *! 
Several modifications of the forward 15% of the section, includit 
increased leading-edge radius and nose droop, were tested T! 
modified section having twice the leading-edge radius of b 
section showed a 10, increase in maximum lift. A 20) iere 


JUNE 


v 
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7 <imum lift was obtained with about 10 degrees of nose three types of full-span trailing-edge Hips: 1) Split flaps, (2) 
further gains being obtained with greater droop. Only extended chord split flaps, and (3) Romani flaps, emploving both 
ooht improvements in stalling characteristics were obtained. rotation and translation. The second type flap gave greatest 
Ura. - ° . — . . ‘ ® 
iifications tested would be expected to be more effective for s lift, doubling Cy, at 20° incidence. 
PS | See . = nts oe : : ; : - - 
irfoil section. Gerald Nitzberg, USA Side flow near wing surface was investigated over inner part of 
All| ° - i - . . 
aa wing. Pronounced side flow (50° at incidence 8°) was encoun- 
: : i Ene tered on upper surface of wing over 0.1-0.3 chord from leading 
41. Jones, A. L., The theoretical lateral-stability derivatives Pr 
- edge, 
ount + wings at supersonic speeds, J. aero. Sci. 17, 1, 30 46, Jan. : ae 5 
‘or wings Pp Pp ’ ’ Reviewer considers this effect needs further investigation to 
ae a a 5 # 4 ex ain stalling characteristics ol swept and delta wings with 
sults available on lateral-stability derivatives for wing plan ; Seg ; | : ip 
E ea ; parabolic are airfoil sections. A. W. Babister, England 
~af supersonic speeds are summarized. The effects of aspect 
Wing md Mach number are studied primarily, and subsonic 
- for the derivatives are included in the investigation of the : ‘ ita 
a a Soa er 2045. Mirels, H., and Haefeli, R. C., Line-vortex theory for 
number effects. Nonlinearities in the sideslip variation ot ' oa as 
; ‘ calculation of supersonic downwash, Vil. ade. Comin. Acro. Rep 
wing and rolling moments are considered briefly, and the ma an 5 
. te ; : : a. 983, 16 pp., 1950. 
ts of combining a wing and body ure indicated for two of the See AMB 3, Rev. 2404. 
ves, From author’s summary 
harts 
me: 242. Malvestuto, F. S., Jr., and Hoover, Dorothy M.., Lift 2046. Coles, W. D., Rollin, V. G., and Mulholland, D. R., 
oe ind pitching derivatives of thin sweptback tapered wings with Icing-protection requirements for reciprocating-engine induction 
seamwise tips and subsonic leading edges at supersonic speeds, Systems, Val. adv. Comm. Acro, Rep. 982, 24 pp., 1950 
i 


ny vin. Comm, Acro. tech. Note 2294, 16) pp., Keb. 1951. Despite the development of relatively ice-free fuel-metering 


the basis of linearized supersonic-flow theory, approxima- — >Vstems, the widespread use of alternate and heated-air intakes 


’ 


- -to the static pitching derivative C,,,,, the lift-due-to-pitehing — «nd the use of aleohol for emergency deicing, the icing of aireraft- 
tive Cr,, and the damping-in-pitch derivative Care engine induction systems is a serious problem, Investigations 
ae d for thin sweptback tapered wings with streamwise tips — live been made to study and to combat all phases of this problem. 
os subsonic leading edges. The Mach number range for any — From these investigations, criteria for safe operation and for de- 
F gis restricted by its plan-form shape so as to exclude the more =!!! of new induction systems have been established. 
ited interacting conical flow regions. Results are given Results were obtained from laboratory investigations for car- 
form of generalized equations and design charts for C,,q, — bUretor-supercharger combinations, wind-tunnel investigations 
: nd (,,, in terms of aspect ratio, taper ratio, Mach number of air scoops, multicvlinder-engine studies, and flight investiga- 
: iding-edge sweep. For completeness, curves of lift-curve-  Uols. Characteristics of the three forms of ice, impact, throt- 
" a are reproduced from NACA T.N. 1555 and NACA Rep. tling, and fuel evaporation, were studied. The effects of several 
” “) AMR 1. Rev. 697: 2. Rev. 1424). fuctors on the icing characteristics were also studied and included 
Lester L. Cronvich. USA 1) atmospheric conditions, (2) engine and air-scoop configura- 
tions, including light-airplane systems, (3) tvpe of fuel used, and 
, : 1) operating variables, such as power condition, use of a mani- 
ay 2043. Riebe, J. M., and Watson, J. M., The effect of end told pressure regulator, mixture setting, carburetor heat, and 
‘Sppgelaigen wage ew apeem, Net. ene, Comm. Zero. ter water-alcohol injection. In addition, ice-detection methods were 
ki 2229, 60 PP. Nov. 1950. investigated and methods of preventing and removing induction- 
ACA " vind-tunnel a has been made to determine the ~vstem ice were studied. Recommendations are given for design 
| oe — und shapes of end plates on the aerody- anil operation with regard to induction-system icing. 
7” characteristics of swept wings at low speeds, Data pre- Sveue netheus” sibiaiaie 
: d include the aerodynamie characteristics in both pitch and 
a i two wings having approximately 45° of sweepback and as- 
- ‘ratios of 2and 4.) Lateral control afforded by both flap-type 2047. Duncan, W. J., Note on the dependence of flap hinge 
te ‘spoiler ailerons have been measured and the effects of end moment derivatives on hinge position, Aero. Quart. 2, part 2, 
. cs on the damping-in roll have been determined. 143-145, Aug. 1950. 
er I cases, addition of end plates to swept wings increased the Author assumes that normal force and hinge moment ona flap 
vurve slope and reduced the maximum lift-to-drag ratio. are linear functions of 2, hinge displacement normal to the chord, 
i ‘easing the end-plate size reduced the variation of effeetive and £, flap deflection. By simple statical and kinematical con- 
aii cdral with lift coefficient and increased the directional sta- siderations he obtains the flap derivatives for any chordwise hinge 
d (2 'y. [effectiveness of flap-type or spoiler ailerons increased with position in terms of chordwise displacement of the hinge behind 
a tion of end plates, but the increase in damping-in roll accom- the reference position and four basic flap derivatives for hinge 
SA ‘ving addition of end plates caused a deterioration in rolling — at reference position. For example, for hinge at 7, distance ( 
‘iveness for certain end-plate configuration. behind reference position O 
5 ftobert M. Crane, USA ? 
-edge 
airfoil (OH /O&)p = (OH /OE)y — LI(ON /OE),, + (OH Oz),) + POON /02)o 
10H “044. Lacaine, J., Low speed characteristics of wings swept 
i] see- “00 with high lift devices at trailing edge (in French), Mech. aéro. which shows that 0H//0€ is parabolic in 
st IW, 29-40, Jan.-Feb. 1951. Author suggests it might be convenient in wind- 
uding lunnel tests on a series of delta, sweptback, and sweptforward — tunnel measurements to obtain these four derivatives at single 
TI ‘gs, all with leading-edge sweep 60°; supersonic parabolic air- hinge position rather than OH /O0& at various hinge positions 
bas profiles; 8% thiekness/chord; Reynolds number 2 & 10° Suggestion is of doubtful practical value. 


ereas “drag, and pitehing moment are given for plain wing and for Albert A. Schv. USA 
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2648. Lieblein, V., On the calculation of the lift of a profile 
in a cascade (in German), Jng.- Arch. 18, 5, 281-290, 1950. 

Influence of a cascade on lift of cambered airfoil sections with 
finite trailing edge angle is presented as a function of stagger 
angle and gap-chord ratio. Publication of this analysis, which 
parallels that of Pistolessi and Toniolo [Aerolecnica, 18, 1938}, 
was delayed a number of years. Gerald Nitzberg, USA 

2049. Graham, D., and McCaskill, A., Roll to sideslip or yaw 
ratios, J. aero. Sci. 17, 11, 741-742, Nov. 1950. 

Authors remark that relative amplitudes of roll and sideslip in 
unforced oscillations are not to be confused with bank-angle-to- 
sideslip ratio in cross-controlled rectilinear flight. Employing 
several simplifying assumptions, approximate expressions for 
roll-to-sideslip ratio and roll-to-yaw ratio are given. Numerical 
studies indicate that assumptions introduce an error of about 
10%. Y. L. Luke, USA 


2650. Johnson, H. I|., Flight investigation of the effect of 
various vertical-tail modifications on the directional stability and 
control characteristics of a propeller-driven fighter airplane, Vai. 
adv. Comm, Aero. Rep. 973, 19 pp., 1950. 

A flight investigation was made to determine effect of various 
vertical-tail modifications and of some combinations of these 
modifications on directional stability and control characteristics 
of a propeller-driven fighter airplane. Six different vertical-tail 
configurations were investigated to determine the lateral-direc- 
tional oscillation characteristics, sideslip characteristics, yaw due 
to ailerons in rudder-fixed rolls from turns and pull-outs, trim 
changes due to speed changes, and trim changes due to power 
changes. 

Results of the tests showed that increasing the vertical-tail 
aspect ratio by 40°) while increasing area by only 12°, approxi- 
mately doubled the directional stability of the airplane. The 
pilots considered the directional characteristics of the airplane 
unsatisfactory with the original vertical tail, but satisfactory 
with the enlarged vertical tail. The ventral and dorsal fins tested 
had little effect on the airplane directional stability but were 
effective in eliminating rudder-force reversals in high-engine- 
power sideslips. From author’s summary 

2051. Winter, K. G., and Dorward, J., Wind-tunnel tests on 
the exhaust and propeller interference drag of a Merlin universal 
power plant installed on a wing, Avro. Res. Counce. Lond. Rep. 
Mem, 2374, 41 pp., Aug. 1946, published 1950. 

The results show at high (7, the best of the positions tested for 
the exhausts is some 5°, chord above the wing chord line. In 
this position there is a loss of about 20°, of the exhaust thrust. 
The effect of exhausts is small compared with that of the pro- 
As the propeller is lowered relative to the 
With the 


propeller 130% chord below the chord line the interference is 50 Ib 


peller slipstream. 
wing, the slipstream interference increases rapidly. 


full scale at 100 ft/sec per nacelle for an engine power of 800 bhp 
ut Cy = 0.8. 
fifteen times the model value, it is estimated that some 60% of 


Allowing for scale effeet up to a Reynolds number 


this effect will remain. From author's summary 

2052. LaVerne, M. E., and Boksenbom, A. S., Frequency 
response of linear systems from transient data, Vat. adr. Comm. 
Aero. Rep. 977, 11 pp., 1950. 


Report gives a lucid treatment of methods for calculating the 


frequency response of a linear system from given transient data, 


particularly in cases in which the final state is either oscillatory or 


steady, but different from the equilibrium stute. A novel 


method of calculation is presented, based on the classical device of 
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approximating a given function by a polynomial. Unfortunate 
the general formula, equation (A10), is written in ambiguous yoy... 
tion, and some of its restrictions are to be found only jn +) 
appendix. Its proof is unnecessarily obscure, being based on +), 
artificial introduction of square pulses and their derivatives 
rather than on the straightforward integration of the product 
polynomial by an exponential function. 
method of. calculation seems to be the major contribution of +), 
report, it is disappointing to find that it is not applied to any «: 
the illustrative examples. This is due probably to the fact thy: 
application of the formula requires a preliminary procedury 
curve fitting. Reviewer believes that this would be more tiny. 
consuming and no more accurate than straightforward numer 
integration by any of the known precedures, such as Simpso 
rule. 

Finally, there is a short treatment of the effect of dead tine. 
which is essentially the familiar proof of Heaviside’s shift theorey 
that is found in any modern textbook on operational calculus, 

William A, Mersman, USA 


Since this approxinyr, 


Aeroelasticity (Flutter, Divergence, etc.) 
(See also Revs. 2319, 2357, 2627, 2628, 2649) 


2053. Runyan, H. L., and Watkins, C. E., Flutter of a uni- 
form wing with an arbitrarily placed mass according to a differen- 
tial-equation analysis and a comparison with experiment, ‘ 
adv, Comm. Aero. Rep. 966, 17 pp., 1950. 

See AMR 3, Rev. 345. 


2054. von Karman, Th., Aerodynamics in the engineering 
art (in Spanish), Cienc. y Teen. 115, 579, 111-134, Sept. 1950, 

Writer points out in general the connection of modern 
dynamics with other branches of engineering by means of so: 
illustrated examples. He notes the particular problems ot 
resistance over cars and other problems in the stability of st 
tures exposed to the action of the wind, having in mind the os 
latory phenomena due to resonance and self-vibrations. 

He ends with a description of the effeets of the eolic erosion 
the modern viewpoint for studving it. 

From author’s summary 


Propellers, Fans, Turbines, Pumps, etc. 


(See also Rev. 2334) 


2055. Taylor, B. L., III, and Oppenheimer, F. L., Investigation 
of frequency-response characteristics of engine speed for a typica. 
turbine-propeller engine, Nat. adv. Comm. Aero. tech. Note 2\s 
38 pp., Sept. 1950. 

Problem of speed control for aircraft turbine-propelle: 
plants is a critical one, and to develop servosyeed-control syste! 
a knowledge of frequency transfer characteristics is important 

Authors report experimental frequency transfer characteris! 
of attenuation and phase delay for engine-speed response to ! 
flow and to propeller-blade angle. Characteristics are co! 
with analytical results obtained from assumption of a first-or 
system with torque a linear function of fuel flow and prop: 
For deviations of fuel flow and propeller-! 
angle not greater than 3 or 4°) from the equilibrium values, *!~ 


blade angle. 


tem is found to be essentially linear and in good agreement ' 
the first-order analytical results, except at high frequen 
Agreement at high frequencies is made good by assum) 
second-order system with second time constant relatively >! 
This behavior at high frequencies, where attenuation « 


JUN 


2659. 
‘Orman 
eigines 

Ana ly 
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re large, has 4 most important bearing on the stability of 


.d-loop speed-control systems. 

Experimental equipment included a 12-ft 1l-in. four-blade pro- 
red to a direct-coupled axial-flow compressor and single- 

Instru- 

L. L. Rauch, USA 


turbine with reverse flow combustion chambers. 
tion used is described. 


2050. Milner, H. L., Recent development of the mechanism 
§ the hydraulic variable-pitch aircraft propeller, Jnsfn. mech. 
grs. (VW PF. 10.57), 163, 111-120, 1950. 
\fter outlining briefly the main features of the variable-pitch 
peller, paper describes development of piston-engined hydrau- 
ly operated propeller as a brake, both in air and on ground. 
Examples are given of the magnitude of braking effort of a pro- 
ler when windmilling under controlled conditions aud when in 
erse pitch under power. Application for the variable-pitch 
npeller in gas turbine with its attendant problems and their 


ition is discussed. Three types of gas-turbine power plants, 


yether with the appropriate propeller arrangements are re- 
ewed: (1) Direct-connected turbine; (2) compound-compressor 
and (3) free-propeller turbine. 


rality of controllable pitch stops peculiar to the engine type, 


Each engine requires a 


i these are deseribed. 

Necessity for powerful controlling forees in maintaining the 

ides at any given pitch angle is made clear by consideration of 
entrifugal action of a blade element, and an example of the 

Brief refer- 

is made to developments in blade bearings, followed by an 


wnitude of these forces is given for a specific case. 


strated deser ipt ion of a contrarotating propeller. 
From author’s summary 


2057. Hausenblas, H., Diagrams for turbine stages (in Ger- 
. Motortech. Z. 11, 4, 96-97, Julv-Aug. 1950. 

Paper describes method of making nondimensional plots useful 

One diagram is required for each 
ubination of values of two basie ratios involving tangential 
{axial components of fluid velocity at rotor inlet and exit. 

Neither of these components is considered, in general, to have 


lesigning turbine stages. 


same value at inlet and exit.) Curves of constant nozzle 
gle and constant bucket angles, which do not depend on losses, 
On the basic pattern 


s formed are superimposed curves of other quantities, such as 


as straight lines in the diagram. 


essure coefficient, rotor-velocity ratio, stage efficiency, and de- 
gee ot reaction, Which depend on losses. Method of designing a 
tistage turbine with the help of such a diagram is explained. 


C. W. Smith, USA 


2058. Fltigel, G., Design and system of new blade profiles for 
steam and gas turbines (in German), Forsch. Geb. Ing.-Wes. B, 
16,5, 125-132, 1949-50. 

\ system of standardization for turbine-blade profiles is pro- 

ed, based on conventional steam-turbine profiles. The most 
portant blade parameters are expressed as functions of cascade- 

it width, and an analytical expression for the suction side 

‘our is given on the basis of a continual variation of curvature. 
isscheme leads to fairly good profiles for high reaction desigis. 
garding low reaction and impulse blading, reviewer thinks that 
loll blading as used in gas turbines should be taken as basis for 

dization, Kk. Haenni, Switzerland 

2059. Nagey, T. F., and Martin, C. G., Calculated engine per- 
‘mance and airplane range for variety of turbine-propeller 
‘ngines, Nat. adv. Comm. Aero. tech. Note 2155, 49 pp., Aug. 1950. 

Analysis of the performance of basic, reheat, regenerative, and 

/nerative-plus-reheat turbine-propeller engines covers an over- 
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all range of flight speeds from 200 to 500 mph, altitudes from 0 to 
50,000 ft, and turbine-inlet temperatures from 2000 to 3000 R for 
a range of compressor-pressure ratios from 6 to 42. Effects of 
flight and engine conditions on fuel consumption, power per 
square foot of engine frontal area, power per pound of engine 
weight, and airplane range are shown and compared for several 
types of turbine-propeller engine. 

Analysis indicates that a turbine-propeller engine with regenera- 
tion, operating with a regenerative effectiveness of 0.5, gives about 
3° greater range than the basic turbine-propeller engine. 
Greater improvements in range appear possible by use of more 
complex engines, such as the reheat and the regenerative-plus- 
reheat turbine-propeller engines. Turbine-propeller engine with 
a 100°7 reheat between turbines and with a work distribution be- 
tween turbines that gives approximately maximum range pro- 
duces at best (based on calculations not including additional 
weights required for reheat equipment and controls) about 10°; 
improvement in airplane range at low flight speeds and about 15 
to 20°° greater range at flight speed of 500 mph. Improvement 
in range for regenerative-plus-reheat engine over basic engine is a 
few per cent higher than that given for reheat engine. For basic 
turbine-propeller engine at a flight speed of 500 mph and at an 
altitude of 30,000 ft, increasing the turbine-inlet temperature 
from 2000 to 2250 R increases maximum range about 19°); in- 
crease from 2000 to 2500 R gives a 32°; increase in range. 

From authors’ summary 


2000. Savage, M., and Westphal, W. R., Analysis of the 
effects of design pressure ratio per stage and off-design efficiency 
on the operating range of multistage axial-flow compressors, Nu/. 
adv. Comm. Aero. tech. Note 2248, 33 pp., Dee. 1950. 


2661. Howell, A. R., and Bonham, R. P., Overall and stage 
characteristics of axial-flow compressors, /nstn. mech. Engrs. 
(W.E.P. no. 60), 163, 235-248, 1950. 

Gas turbines and compressors generally have to perform under 
varying specified conditions, and an accurate prediction of the 
Charac- 


teristics of a multistage axial compressor may be derived in a cer- 


characteristics of turbines and compressors is needed. 


tain range of operational conditions from the characteristics of 
the stages themselves. Authors describe the design of stages for 
prescribed conditions, a method to predict single-stage charac- 
teristics, and the way to predict the over-all characteristics there- 
from. Methods are based on averaged results of evaluation of 
cascade and single-stage tests and checked again by tests on 
Iiffects of blade and 
test errors on performance and analysis are discussed, 


IF. Weinig, USA 


single-stage and multistage compressors. 


2062. Schlafli, R., Behavior of steam jet apparatus under 
varied operating conditions (in German), von Roll Mittetlingen 9, 
1-2, 23-32, June 1950. 

Tests with steam-jet ejectors are described and results are dis- 
The variations of the Jet’s characteristics have been 


cussed, 
examined (pressure ratio as a function of the output) when thi 
Pres- 


sure of live steam was varied and consequently the steam con- 


internal diameters of cone or steam nozzle were enlarged. 
sumption. Comparisons demonstrate that by way of a few tests 
only, it can be determined where and in which parts unsatisfactory 
These 


experiments and the short theoretical considerations indicate to 


working of the jets is caused by incorrect dimensions, 


the practical expert the best methods of modifying the Jet ejec- 
tors, 
These modifications may also lead to an improvement of the 


jets’ performance in cases when they have to work under condi- 
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tions differing from: those previously foreseen and calculated. At 
the same time, the efficiency of jet ejectors could, in many instal- 
lations, be boosted up considerably by modifying them after 


testing, From author’s summary 


2663. Kastner, L. J., and Spooner, J. R., An investigation of 
the performance and design of the air ejector employing low-pres- 
sure air as the driving fluid, /ns/n. mech. Engrs. Proc. 162, 2, 149- 
166, 1950. 

experimental investigation results are deseribed snd charted in 
dimensionless parameters for 24 diffusors with varving mixing 
chamber lengths and cone angles, mixing-tube to nozzle-nres 
ratios varying from 1.44 to 1100, compression ratio from 1.001 to 
3; also, optimum distance from end of foreing nozzle to com- 
mencement of parallel mixing tube, as well as the best length of 
latter, are determined, The discussions broaden the scope by 
comparisons With ejectors using water as driving and air or water 
as driven fluids: emphasize lack of data for steam-air combination ; 
and add examples to the simplified theories in the appendixes. 
ejector designers will profit by the judicious use of these dats. 

Aladar Hollander, USA 


2004. Koutz, S. L., Hensley, R. V., and Ron, F. E., Effect of 
heat and power extraction on turbojet-engine performance. 
III—Analytical determination of effects of shaft-power extrac- 
tion, Nat. adv. Comm. Aero. tech. Note 2202, 49 pp., Oct. 1950. 

Performance of an axial-flow-tvpe turbojet engine operating 
with shaft-power extraction is determined analytically by mateh- 
ing experimentally determined component characteristics of 
typical axial-flow-tvpe engine. Performance is presented in the 
form of generalized working charts that were used to investigate 
engine performance with variable and rated tail-pipe-nozzle aurea 
operation at constant turbine-inlet temperature, constant engine 
speed, and constant thrust. A range of altitudes and flight Mach 
numbers is considered. Development of analysis and use of 
performance charts are explained in appendixes. 

From authors’ summary by P. Schwaar, Switzerland 


2005. Valensi J., On the elementary calculation of charac- 
teristic operation coefficients of a turbo-reactor in sonic regime 
(in French), C. R. Acad. Sei. Paris 231, 20, 1082-1034, Nov. 
1950. 

It is proved that, if the polytropic efficiency of the turbine of a 
turbojet engine is constant, the absolute total temperature up- 
stream the turbine is proportional to the square of the engine 
speed, provided the turbine nozzles and jet nozzle are choked. 
In this case, formulas for nondimensional mass flow, thrust, fuel 
consumption and total temperature downstream the turbine can 
be derived. Numerical values of them being known, c.g., from s 
bench test, it is possible to calculate numerically the compressor 
and turbine efficiencies, combustion temperature, and compres- 
Results of theory seem to agree with experiments 

J. G. Slotboom, Holland 


sor slip factor 
quite well. 


2660. Koutz, S. L., Effect of heat and power extraction on 
turbojet-engine performance. IV. Analytical determination of 
effects of hot-gas bleed, Val. adv. Comm. Aero. tech. Note 2304, 
43 pp., Mar. 1951. 

Generalized working charts are presented with which pertorm- 
ance of a turbojet engine operating with tail-pipe gas bleed can 
be determined, From these charts, performance of an engine 
operating with tail-pipe gas bleed at several typical flight eondi- 
tions and modes of engine operation is calculated. A method ot 
determining performance of a turbojet engine with turbine-inlet 


bleed from performance with compressor-outlet bleed is also given 
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In general, with a turbojet engine operating at constant eng 
speed, bleeding gas from the tail pipe at constant tail-pipe-nozy), Is 
area and reduced turbine-inlet temperature caused 2.5 to 4) 
is great a loss in thrust as bleeding gas at constant turhine-iy), 
temperature and reduced tail-pipe-nozzle area, 

Comparison of turbine-inlet and tail-pipe bleed indicated + 
for Varlable-area operation smaller performance penalties resyly 
from removing a given amount of energy from the tail pipe t] 
from the turbine inlet. The reverse trend occurred for jy mA 
with a constant tail-pipe-nozzle area. 


From author's summary by J. G. Slotboom, Holla, 


2007. Trout, A. M., and Hall, E. W., Method for determining 
optimum division of power between jet and propeller for maximur, 
thrust power of a turbine-propeller engine, Vat. adv. Comm, 4, 
tech. Note 2178, 40 pp., Sept. 1950. 

Charts are presented by means of which the jet pressure 
that gives optimum division of power between propeller and 
for maximum total thrust power may be determined for any : 
bine-propeller engine with or without cooling, reheat, regen 
tion, or any combination of these modifications. 


For all conditions investigated, a simple equation for thi 


velocity for maximum power from a basic turbine-propeller eny 
gave a value of Jet velocity quite close to that caleulated by us: 
Accurae) 


using inlet-diffuser pressure ratio for optimum jet pressure 


the optimum jet pressure ratio from the charts. 


depends largely on the values of component efficiencies and fliy 


conditions. R. C. Binder, Us. 


2608. Crocco, G. A., Turboprops and turbojets (in Ital ; hi 
{ti Accad. Naz. Lincet Rend. Cl. Set. Fis. Mat. Nat. (8) 8, ; 
128 432, May 1950. 

A comparison is made between thrusts of a turbojet and o! is 
turboprop designed to convert the energy of the gas into o 
shaft horsepower, Speeds and fuel consumptions are assu 
to be the same in both cases. Following formulsa is deduced 
jet velocity twice the airplane speed: Fy / Fg = 2np, where | 
the turboprop thrust, /’g the turbojet thrust, and 9, an effec! ‘ : 
eficieney (turboprop), defined as the product of the prop CR 
aerodynamic efficiency and the mechanical efficiency of the 
duction gear, — 

After examining some experimental results for high-speed 





pellers, COMpArison favors the turboprop, even tor high subs 


A. Miele, Argentina 


speeds, 


2009. 
Freneh i. Ve mor, 


Barré, J. J., Theoretical study of rocket-assist 
Artill. fr. 23, 4, 905-947, 1949. 


971 
Ls | 
Flow and Flight Test Techniques a 
(See also Revs. 2561, 2603, 2632) Sell 
2070. Beavan, J. A., and Holder, D. W., kecent developmen: es 
in high-speed research— in the aerodynamics division of 
N. P.L., J. roy. aero. Soc. 54, 477, 545-586, Sept. 1950. * 
This lecture gives an excellent review of modern tuner — 
equipment, and results of NPL high-speed research, Begin. 
with a plan of the high-speed laboratory and the compressed 
tunnel (CAT), technical data and diagrams of the followit 
induced-flow tunnels are given: (1) 9!/. * 0'/.-in. tunnel 1947 
\lach number range of the empty tunnel from J = 0 to J = we 
feynolds number for a 2-in. chord airfoil about 0.8 X 1! aa 
WV = 0.9; (2) 20 X 8-in. tunnel (1941): similar to the forego pe 
: [hs *Tect of 


but with adjustable walls to avoid tunnel correction. 


} 


tunnel is used especially in research on two-dimensiona! 








ining 
mum 
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y 5-in. chord giving Re = 2 
tunnel being a quarter-seale model of a 36 X [4-in. tunnel to 
M = 0 to 1.8 for 2-in. chord models of airtoils and other 
IS X I4-in. tunnel: pressure at intake oi 
ing section of this tunnel may be adjusted to any value from 
-y three atmospheres absolute by reducing aren of 
hus it is possible to experiment on models over wide 

yeol Reynolds numbers at a constant Mach number or a range 
A drying plant 


wh numbers up to .1/ = I.bat aconstant Re. 


eon installed. This section ends with a discussion on prac- 
idvantages and disadvantages of Induced-flow tunnels. 
ew of measuring instruments and experimental techniques 
Wwake-traverse suriace-pressure 
surements, pressure mensurements at the wall, muanometers, 
h number gages, Pitot and static tubes, shadow and schlieren 
hods, experimental indication and fixing of boundary-layes 
interference the tunnel walls at 
t work Is reviewed in two sections, “tund:mental” work, 
mentioned 
measurements 
which give good agreement with its exact theory; 
n of bow waves for blunt-nosed plates and bodies of revolu- 
downwash measurements behind rectangular and raked 
shock-boundary-layer interaction on a flat wall: (b 
subsonic range: pressure distributions and shocks on two low- 
yg airfoil sections; pressure distributions and shocks on an air- 
vith spanwise bulges (height: 0.004 chord) at an incidence ot 
readherence of boundary laver on an airfoil with con- 
oscillations of shock waves and wakes. From dats 
"may be mentioned (a) in supersonic range: measurements 
t, drag and moment on airfoil sections with and without con- 
~and on body shapes; flutter derivatives; reduction of exter- 
of a ramjet when model was run hot; (b) in subsonic 
airfoil tests showing effect of camber and thickness on 
imum lift; delay on drag rise due to sweepback: effect of 
lurv-layer suction on drag and flutter derivatives. 
subjects are described briefly and 63° references, mainly 
Reports, are added. Paper ends with a section on planned 
We may expect an extensive series of balance and 
vssure-plotting tests on delta wings, a continuation of work on 
imensional airfoils to extend our knowledge about shock 
boundary-layer interaction at higher Re numbers, investi- 

ns on airfoils with boundary-laver suction, and continuation 


er derivative research, I. Riegels, Germany 


Gontier, G., Energy dissipation in a sonic wind tunnel 

trench), Rech. aéro. no. 19, 21- Jan.-Feb., 1951. 

vestablish the balance of the dissipated energies in different 

soi the sonic tunnel at Lille, author applies Gouy’s definition 

is supposed to be adiabatic; 
is calculated not only in the simple ease of uniform flow 

lso when nonuniform transverse velocity distribution is taken 


sults show that, neglecting the energy losses of fan, most ot 
is dissipated in the test section and diffuser; these two 
bsorb more than half of the energy which is supplied to the 


W iselius, Netherlands 


!'rom author’s summary 


Herriot, J. G., Blockage corrections for three-dimen- 
‘onal-flow closed-throat wind tunnels, with consideration of the 
“ect of compressibility, Naf. ad». Comm. Aero. Rep. 995, 13 pp., 


corrections are presented Tor 


os ere } 
CIC blockage 
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revolution and tor a three-dimensional uaswept wing in a circular 


or rectangular wind tunnel. Theory takes aecount of the effect 
of the wake and of compressibility. 


From author's summary by A. Petroff, USA 


2073. Richardson, N. R., NACA VGH recorder, Nat. ad: 
Comin. Aero. tech. Note 2265, 16 pp., Feb. 1951. 

A compact flight instrument to provide time-history records ot 
airspeed, acceleration, and altitude for continuous periods up to 
100 hr has been developed. Instrument was developed primarily 
for collection of gust-load data on transport airplanes. Reeord: 
are obtained on photographic paper moved at sufficient speed to 
permit statistical determination of gust distribution and also pro- 
vide, on a condensed time scale, general operational data. Stat iv 
aecuracy of each element in recorder is within 14 > of full seale. 


From author’s summary 


2074. Déatwyler, G., Contributions to the hot-wire method (i: 
German), Z. angew. Math. Phys. 1, 5, 298 316, Sept. 1950. 

Author first calculates some characteristics of hot wires (heat- 
ing current, voltage per unit length of wire, time constant, sensi 


bility) by using the experimental relation Nu = c¢ Re" instead o1 
h = 4’ + BU? (Wing). Nu is Nusselt number, Re Reynolds 


number, hi coefficient of henut transfer, 7 velocity, c..a : and B 
eonstants. 
In second part he shows how to determine uw’ (root mean square 


of velocity fluctuations in direction of mean flow) without eali- 


brating the hot wire by changing the velocity U. FE may be the 
voltage across the wire at a current /, E* at J* = 7/2 and Io th 
current through the wire at ( 0, giving the resistance R = E// 


(temperature and pressure of air must be the same with and 


without wind). Starting from Wing's equation J? = [A}1 
a(t—t,){ + BU" *|(t — t,),in which ¢and f, are the temperatures 


of the wire and the air, and a, 1, and B constants, author derives 


u’ = fifo3e/E\(e — 2) (1 /,21%)~1; e is root mean square ot 
alternative voltage across wire; € = E/E*; f; = (1 — 4y 
1 + 2eW)/(1 — 3h): YW = (1o2/312)( 1 — 1/0€))1 + (3a,/2a 
fe — 2) ') ': @, is temperature coeflicient of resistance of the 
wire at t,; fo = {1 + A(p L)fi-4}/i1 + A(p — 1)}; p 

dk /E)/(dI/1); A = E/E,; Eg is battery voltage. The time 
constant Wo= Miin/fife in which Myin is the well-known value for 


a = 0. When measuring wv’ in turbines, e.g., it may be necessary 
to use a furnace for the determination of Jy; by the principle of 
similiarity it is shown that high pressure can be replaced by higt 
temperature. H. Wijker, Holland 


2075. Tournier, M., Laurenceau, P., Heubeés, J.-J., and 
Seigneurin, A., Utilization of high-frequency currents for heating 
hot-wire anemometers (in French), Pech. aéro. no. 19, 11-19. 
Jan.-Feb. 1951. 

The hot-wire anemometer of constant resistance type operated 
with high frequeneyv alternating current of 100 ke, already know: 
through a previous paper by first author [AMR 4, Rev. 1329], ha 
been developed to give readings proportional to mean velo: ity and 
to intensity of turbulence ts calibration is rendered simp 
through use of an auxiliary oscillating circuit. 

Characteristics of operation in stendy and nonsteady How are 
analyzed theoretically. By action of the circuit, the Wheatston 
bridge is kept automatically close to the balance point and thy 
hot wire forming a part of the bridge close to constant tempera- 
ture. Residual unbalance, inversely proportional to the over-all! 
transconductance of circuit, varies with heat dissipation of the 
filament but otherwise is unaffected by amplifier tube character 
istics. The over-all time constant of the eireuit is a function of the 
residual thermal inertia of the wire and of the circuit phase lag 
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and may be decreased without sacrifice of sensitivity of the in- 
strument. 

Upper limits of the range of frequency response and questions of 
dynamic stability of the feedback circuit are not considered. 
Anemometer readings are obtained from an amplifier stage ad- 
justed for operation near its cutoff point such that the second 
harmonie of the carrier frequency increases with air speed, 

If, by a proposed scheme of calibration, the parabolic portion of 
the tube characteristic is selected, meter readings will be closely 
proportional to mean wind velocity and to intensity of turbu- 
Circuit has been applied successfully also to pressure 
Weske, USA 


lence. 
measurements with a Pirani gage. a. 

20760. Ashkenas, H. I., and Bryson, A. E., Design and per- 
formance of a simple interferometer for wind-tunnel measur- 
ments, J. aero. Sct. 18, 2, 82-90, Feb. 1951. 

Paper describes design of a low-cost, light-weight interferome- 
ter with 3!/:-in-diam light field for use with a 4 X 10-in. con- 
tinuously operating supersonic wind tunnel. An itemized cost 
account is included. Instrument incorporates both monochro- 
matic and white light source, and is equipped with schlieren 
attachment. 
and horizontal and vertical traversability allows sensitive adjust- 


A special mounting provides vibration isolation, 


Methods of adjustments for operating conditions are given 
Several interferograms taken with instrument demon- 


ment, 
in detail. 
strate ability of device to provide reliable quantitative results, 
Unique in the design is the passing of both light beams through 
test section to minimize effect of side-wall boundary layers. The 
use of glass-paneled compensating chambers is thus avoided and 
interferograms depict density patterns around model only. 
Charles E. Carver, USA 


2077. Laitone, E. V., An experimental investigation of 
transonic and accelerated supersonic flow by the hydraulic 
analogy, Univ. Calif. Dept. Engng. Tech. Rep. W-116-315, 8 
pp., 2 tables, 26 figs., July 1950. 

This experimental study uses the analogy of open channel flow 
to study the development of detached shock waves in transonic 
The 
analogy is used properly, not as model study to determine con- 
stants, but to test various assumptions for analytical solutions on 
the problem in question. Simple wedges of total wedge angles 
of 10°, 20°, 30°, and 40°, respectively, with */,-in. thick after- 
These models were towed through still water of 


flows of compressible fluids, both steady and accelerated, 


bodies were used. 
about '/,-in. depth, as the Mach number of a moving object could 
be changed much easier than that of a moving flow hitting a sta- 
tionary body. Experimental results approximate the different 
analytical solutions at the conditions for which they are derived 
(very small wedge angle; geometric method at higher Mach 
numbers). The shock-wave pattern in xecelerated flow was found 
to be different from that in steady flow. Itisa function of AC/V?, 
with A the acceleration, C the wedge length, and V its velocity. 
The change of flow resistance due to acceleration is appraised. 
H. A. Einstein, USA 


Thrasher, L. W., and Binder, R. C., Influence of com- 
Trans. 


2078. 

pressibility on cylindrical Pitot-tube measurements, 
imer, Soc. mech. Engrs. 72, 5, 647-650, July 1950. 

In the cylindrical Pitot tube, an opening at the critical angle 
with the flow gives the static pressure. For small-diameter tubes 
this critical angle is 39'/, deg for incompressible fluids in a certain 
range of turbulent flow. Using a wind tunnel, the distribution of 
pressure was measured on the surface of '/,-in. and 4/j5-in-diam 
cylinders at Mach numbers ranging from 0.13 to 0.87. The 
change in the pressure distribution on the surface of the cylinders 
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was smal] in the range of Mach numbers up to 0.25.) In +), 
range the critical angle was constant, and a simple cylindric, 
Pitot tube would be convenient for direct measurements of st.) 
pressure. At the higher Mach numbers, particularly above ¢ ; 
the critical angle increases above that for incompressible {i,y 
The directional accuracy of the evlindrical Pitot increases «< +) 


Mach number ineresses. From authors’ summer 


2079. Biles, M. B., A high-pressure differential manomet; 
Instruments 24, 2, 159, 204-205, Feb. 1951. 

The U-tube manometer has been used for pressures of 1000 ». 
and is considered suitable for 3000 psi. Novel feature of + 
design is elimination from the °/s-in. pyrex glass tubes of al! hy: 
the differential pressures. Tubing is surrounded by the Joy: 
pressure fluid which is sealed from atmosphere with !-in. thi 
rings. 

J. M. Robertson, Us \ 


tempered glass plates sealed with °()” 


2680. Laserson, G. L., Construction and calibration of z 
laboratory engine pressure indicator, /ns(riuments 24, 2, 158 157 
208, Feb. 1951. 

The balanced diaphragm indicator is a simplified version of 1) 
design of Taylor and Draper [.Wech. Engng. 55, 1933). 
ble error resulting from pressure necessary to bend the ¢ 


Corre ‘tT 


phragm was found to be 1.2 psi for a 0.003-in. diaphragm. 
other appreciable errors were found at speeds between 0 and | 7(i 


rpm and pressures up to 250 psig. J. M. Robertson, Us\ 


2081. Hardwick, D., and Everard, H., Continuous tempera- 
ture measurement of liquid steel in the furnace, J. /ron \\ 
Inst. Lond. 166, pt. 2, 147-148, Oct. 1950. 

Continuous records of temperature of steel in a side-blown 
verter have been obtained throughout the blowing operation 
fitting a Pt/Pt-Rh thermocouple with a specially designs 
protective sheath into the refractory wall during the lining of t! 
vessel. Results from a number of trials have indicated that t 
arrangement could be of general application for steel-melting »- 
search and possibly for works control of steelmaking. 

From authors’ surmn 


2082. Sasaki, N., A new method for surface-temperatur 
measurement, fev. sci. Instrum. 21, 1, 1-3, Jan. 1950. 

Surface temperature of a body is equal to the temperatun 
the measuring junction of a thermocouple, if this temperatu 
has been, by heating or by cooling, so adjusted that the meter 
the couple circuit does not deflect when the measuring juncti 
makes a brief contact with the surface being measured. Valid! 
of this principle was confirmed experimentally by measuring 
surface whose true surface temperature was known independen' 
The new method does not sensibly affect the surface conditis 
as long as the junction is very small in comparison with the ob)’ 
being measured and the contact is short and light. The | 
method can give the correct surface temperature even when rill? 
tion comes from above or from below. Consequently the opa\’ 
of the surface layer does not matter as in the case of radia! 


pyrometry. From author’s summ:r 


2683. Barber, C. R., and Pyatt, E. C., An optical pyrometet 
employing an image-converter tube for use over the temperatu! 
range 350-700°C., J. sci. Instrum. 27, 1, 4-6, Jan. 1950. 

An infrared image-converter tube is associated with a tor. 
disappearing-filament optical pyrometer to enable readings t ! 
taken at temperatures as low as 350 C. By use of a strip 
paper illuminated by a lamp, instead of the normal pyrom” 
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an this hiament, a reproducibilitv of 1-2 C has been secured in the 
drice wrature range from 350 to 700 C. Observer’s eyes must be 
stati » adapted in varying degree according to the temperature to 
e 0.4 vasured. At the lowest temperature, about 15-20 min must 
toy « after the observer enters the darkened room from daylight, 
= th rn be ean make accurate readings. A rough calculation oi 


offective wave length of the pyrometer gives a value of | 
the effect of variations in this value is discussed. 
From authors’ summary 


neter 
UU ps 2084. Ivey, H. R., A mechanical analogy for hypersonic flow, 
mt tl Set. 17, 8, 519-524, Aug. 1950. 
I hu \uthor presents an analogy to slip flow and free molecule tlow 
low ‘high Mach number (JJ > 5). Apparatus uses small elastic 
t] es (glass beads, diam 0.006 in.) to simulate gas molecules. 
vraming velocity is induced by a free fall and random motion is 
SA sperunposed by deflectors. Photographs of low- and high- 
‘y flow past diamond and circular sections are shown, 
ols \ualogy is interesting and may prove a useful laboratory tool 
3-157 uuilitative observations. Low cost and relative simplicity arc 
Quantitative results would be questionable owing to 
aft wverd faetors: (1) Uneertainty concerning the degrees of free- 
revts- vo the molecular model, and consequently, the value ot 
e din- 2. The flow is accelerated, not steady. (3) Inelasticity of the 
. § es.” (4) Improper reflections at the solid surface. 
4 170 Bernard Eetkin, Canada 
Joss. Brand, D., and Ginsel, L. A., The mass flowmeter. 
npera- @4Amethod for measuring pulsating flow, Jnstruments 24, 3, 331 


yn Nigs ; Mar 1951. 
\uthors present a meter of new design especially useful in 
motor-driven 


suring pulsating flows. Meter consists of x 


ion | ler with flow passing through narrow space on both sides 
signe linder. Pressure difference between two sides of evlinder is 
of th ortional to muss rate of flow. Authors conclude that meter 
it this ork satisfactorily for steady and pulsating flows, but beesuse 
ing t= pense should be used only when other methods fail. 


William MI. Owen, USA 


930 


Tillmann, W., Additional measurements of the drag of 


erature @Bsurface irregularities in turbulent boundary layers, \Nu/. «addr. 
lero. tech. Memo 1299, 35 pp., Jan. 1951. 
ture \perimental turbulent skin friction and pressure-drag results 
eratu vesented for common surface irregularities such as rows of 
ete! rts, hexagonal nuts, cavities, dimples, hood shapes, parting lap 
incti ', and square plates and bars orientated in different directions 
“alidit ‘he flow velocity. The data were obtained by measuring, on 
uring ghalance, the drag increment produced by « rectangular flat 
den! 'e without and with regularities attached. The wind-tunnel 
ditt surements were conducted in Germany, and appeared there 


objet eport form in 1944. 


he lhe experimental results may be quite useful to the aircraft 

p radio signer Irvine L. Glass, Canada 

Opa 

dint : 

mat -087. Bouwman, H. B., Visser, A., Beekhuis, D. A., and 
‘oneman, F. H., The calibration of precision dynamometers by 
Zeans of the pressure balance (in Dutch), /ngenieur 63,6, 0.1 0.6, 

rometet 1951. 

mn \n instrument is deseribed for the calibration of dynamormeters 

vhich forces can be measured between LOO and 30,000 kg 

tori "*»: great accuracy. Using this instrument, calibration of 1 

” ™ i740 proving ring has been carried out. Results show that this 

ney 1 has advantages over the classical procedure ot direct 

ri 


ig at fixed intervals From authors’ summary 
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2088. McLellan, C. H., Williams, T. W., and Beckwith, [. E 
Investigation of the flow through a single-stage two-dimensiona 
nozzle in the Langley 11-inch hypersonic tunnel, Vai w/» Cov 
Aero. tech. Note 2223, 30 pp., Dee, 1950 

Authors point out difficulties in de 


signing nozzle y 
Mach numbers. Main sourees of unsatisfacto 
warping of the nozzle with high stagnation temperatur 
sary to avoid liquefaction of air, and boundary-layer 
Nozzle designed for Mach number 7.0s thout a 


boundarv-liver Incresuse produced, In the test seetion, 


only 25°, of the cross-sectional ares with sufficient] L 
Mach number and flow direction. Mach number changes du 


changes of throat area during heat-up period wer 
Mach number and pressure distribution in nozzle and test 

are shown in detail. Brief comparison of result. with thos 

a two-stage nozzle, previously described [AMR 4, Rev. 1760 
Heinrich Ramm, Us 4 


given, 


Thermodynamics 
(See also Revs. 2579, 2581, 2607, 2608, 2609, 2616, 2657, 27/2 


2689. Akin, S. W., The thermodynamic properties of helium, 
Trans, Amer. Soc, mech. Engrs. 72, 6, 751-757, Aug. 1950 


evaluation bias been nminde ot densit enth ip ent 


helium in the 


Viscosity, and thermal conductivity of 
pressures trom atmospheric to 6000 psin and at temperatures ft 


-440 F to 600 FL These data are composed of observed values 
published prior to 1945, and of extrapolations based upon th 
Beattie-Bridgeman equation of state and kinetic theory. Results 
evaluated to four significant figures are tabulated for particu! 
Values of pressure and temperature. Graphic plots of same 


formation are also presented, with an seeurney sufficient for 
vestigations of flow and heat-transter Processes involving high- 


pressure helium. From suthor'’s summinrs 


2090. Goff, J. A., Gratch, S., and Van Voorhis, S. W., Zero- 
pressure thermodynamic properties of some monatomic gases, 
Trans. Amer, Soc. mech, Engrs. 72, 6, 725 739, Aug. 1950. 

Paper presents definitive values of the zero-pressure therm 
dynamic properties of the stable, naturally occurring isotopes and 
the normal isotopic mixtures of the following monatomic gases 
Ilyvdrogen (TH), helium (He), carbon (C), nitrogen (N), oxyge: 
(QO), fluorine (I°), sulphur (S), chlorine (CL), argon (A), bromitn 
(Br), iodine (1), mereury (Hg). These values cover the rang: 
100 to 5000 R at the intervals indicated by the numbers in paret 
100(5)130(10)240(20)500(50) 1L000( 100 )2000( 200 )5000 
They have been computed by methods of quantum statistics 
(a) Genera! 


physical constants, (b) isotopic weights and fractional abund 


theses: 


mechanics from present best values of relevant: 


ances, and (¢) spectroscopic data. Computational accuracy we 
bevond present physical accuracy has been maintained for pra 
tien] reasons, final results being given to seven significant figures 
Present physical accuracy is indiexted by charts of estimated 
From authors’ 


uncertamties, SUMAN 


2091. Florin, F., Representation of vapor-pressure curves 
German), Forsch. Geb. Ing.-Wes. B., 16,5, 147-158, 1949 50 

A discussion of the log P vs. 1/7 graph for saturated vapors i 
given. Through the use of « new variable 1/r f(l/T), the 
curves are converted to straight lines. By plotting against re 
duced coordinates, the straight lines for families of compounds are 
Discussion of interpolat 


Moyron Tribus, USA 


found to radiate from a common point. 


ing formulas is given. 
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2092. Michels, A., Lunbeck, R. J., and Wolkers, G. J., 
Thermodynamical properties of argon as function of pressure and 
temperature between 0 and 2000 atmospheres and 0° and 150 °C., 

Ippl. set. Res. Sec. A, A2, 5-6, 345-350, 1951. 


2693. Connolly, T. J., Sage, B. H., and Lacey, W. N., Iso- 
baric heat capacities at bubble point. n-hexane, methylcyclo- 
pentane, and n-octane, /i/ust. Engng. Chem. 43, 4, 946 950, 
Apr. 1951. 


2694. Rothberg, S., and Jessup, R. S., Net heat of combus- 
tion of AN-F-58 aircraft fuels, Jndust. Engng. Chem. 43, 4, 981 
985, Apr. 1951. 

experimental measurements of heats of combustion were mucde 
on 32 liquid fuels meeting the specifications for AN-F-58 (now 
MIIL-F-5624) jet-propulsion fuels. It was found that the data on 
these fuels and data previously reported from National Buresu ot 
Standards on 57 aviation gasolines could be represented accurately 
bya linear equation expressing net heat of combustion as a function 
of the product of aniline point in degrees Fahrenheit and gravity 
in degrees A.PLI. 

\s a result, it is possible to make reliable estimates of the heats 
of combustion of a considerable variety of hydrocarbon fuels 
without the necessity of making experimental determinations, 

From authors’ summary 


2095. Markstein, G. H., Experimental and _ theoretica 
studies of flame-front stability, /. aero. Sci. 18, 3, 199-209, Mar 
LOS]. 

Paper concerns stability of disturbances whose wave length is 
of order of Lem. Motion pictures were used to observe flame in- 
stability in large Pyrex tubes for a variety of pressures and hydro- 
earbon tucls. Cellular flames occurred for compositions rich in 
tuels. Cell size inereased about inversely with pressure and de- 
creased with increase of livdroearbon molecular weight, but was 
little affeeted by tuel concentrations richer than stoichiometric. 
I’ffeets of added hydrogen and helium and relation of the observa- 
tions to vibratory flames and cellular convection are discussed 
briefly. 

Detailed results of the theory, which includes effect of curva 
ture of flame front on burning speed, are, for complete combus- 
tion: Curvature and gravity increase <he stability; instability is 
always found for some wave lengths, except possibly for small 
flame tubes or for large w (derivative of flame speed with respect 
to sesled curvature), Some question exists as to whether, for 
nonlinear system, it is correct to assume that the disturbance 
varies linearly with perturbing variable. Although present form 
of theory does not explain stability of lean flames nor the chemics:] 
effects of He and Hy, it represents a valuable contribution t 
understanding the complex phenomena of aerodynamic combu-- 


tion. B. L. Hicks, USA 


2096. Sanger, E., The gas kinetics of very high flight speeds, 
Nat. adv. Comm. Aero. tech. Memo. 1270, 49 pp., 1950. | Transl. 
Zentr. Wiss. Berichts. Luftfahrtf. (ZW B), Forschungsber. no. 972, 
1938.] See following review. 


2097. Sanger, E., The gas kinetics of very high flight speeds 
(in German), Schweiz. Arch. 16, 2, 43-63, Feb. 1950. 

A revised version of a previous paper (see preceding review ). 
Original paper is perhaps the first investigation of the problem of 
free molecular flow over convex bodies when the mean free path of 
the gas is very much larger than the body dimension. The forces 
acting on the body and the energy transfer between the body and 
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the gas can be determined by simple quadrature using »; 
Maxwellian distribution for the molecular velocities and +, 
parameters specifying the collision characteristics of the " 
molecules on the solid body: the fraction of specular reflection 
the molecules and the aecommodstion coefficients of the vario. 
forms of the molecular energy. Author emphasizes the lack 
knowledge of these parameters, especially at higher colic 
velocitics than are usually available from molecular be 
methods. Following the author and Bredt |Zentr. Wiss. Bi 
Luftfahrtf. (ZWB), Dtsch, Luftfahrtf. Untersuchungen 
Vitleilungen no, 3538, 1944, pp. 141-173; translated in T, 
Inform., Branch. BuAer, Navy Dept., Transl. CQGD-32] and us 
classical mechanics, author tries to estimate the effects of |). 
collision velocity in the excitation of vibrational degrees of fr.. 
dom und the electron levels, the dissociation, and the ionizati 
These effects would appear when the velocity exceeds appro 
mately 2000 m/sec. Paper contains a numerical example gi 


t 

£ 
“ 
ibr 


he foree coefficients of an inclined plate at radiative equil 


with the atmosphere. Unfortunately, the mistake made in : 
original paper on the translational energy associated with the j 
pinging molecules remains uncorrected. This mistake was fr 
pointed out by Stalder and Jukoff [AMR 1, Rev. 1304]. 

H. S. Tsien, US: 


2698. Visvanathan, S., Thermal expansion at low temper- 
tures, Phys. Rev. (2) 81, 4, 626-627, Feb. 1951. 

In the customary derivation of the Gruneisen relation bet\ 
thermal expansion and atomic beat, temperature dependen 
kinetic energy of conduction electrons is neglected. Au 
points out this is invalid at low temperatures when elect: 
specific heat becomes important. tfect of conduction el 
is calculated from their contribution to total free er ergy ol 
tem, considering them as a Fermi gas. Author concludes ' 
effect of conduction electrons on thermal! expansion is consi 
for transition metals at very low temperatures. Reviewe: 
~iders author has made a significant contribution to theo 
metals at low temperatures. Result has limited. interes! 
physicists because expansion coefficients are so small at ver 
temperatures, Letter is of no interest to the practical eng 


R. Sowers, Eng! 


Heat and Mass Transfer 
(See also Revs. 2772, 2774) 


2699. Gemant, A., The thermal conductivity of soils, ./ 
Phis. 21, 8, 750-752, Aug. 1950. 

Calculations are made of the thermal conductivity of soll 
varying moisture contents, based on a simplified model 0! 
seometric arrangement of the solid grains of soil and wate ! 
the voids between grains. A relation is developed for the ther 
conductivity \ as a function of three main parameters \,, \ 
io; Where A, is taken as the average value of the thermal con: 
tivity of quartz schist and sandstone (fer purposes of the pre 
calculations, A, = 0.010); A, is the thermal conductivit) 
water (A, = 0.0014), both expressed in cal em~! see7! C 
calculated indirectly and taken to be 2 X 1075 em; and ! 
tixed funetion of the moisture content. A curve of calculs' 
thermal conductivities as a function of moisture content (volu” 
basis) is presented over the range of 5 to 30% moisture conte’ 
Considering the extent of simplifying assumptions made, ' * 
gratifying that the calculated values agree within +25—30% 
selected comparable experimental data from = the literal! 
\uthor indicates that this agreement can be improved with 
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‘| choice of magnitudes of the variables entering the relation 
bet Y. S. Touloukian, USA 


2700. Jaeger, J. C., Conduction of heat in composite slabs, 
it, appl. Math, 8, 2, 187-198, July 1950. 

4 method of calculating the total quantity of heat that passes 

-yrough & unit area from zero time to time t is developed. Al- 
wance is made for surface resistance by regarding each contact 

sistance as an additional layer of the appropriate thermal re- 

gstance and zero heat capacity R. M. Wingren, USA 


fll 


2701. Vodicka, V., Heat conduction in laminated spherical 
and cylindrical bodies (in German), Schweiz. Arch. 16, 10, 297- 
My, Oct. 1950. 

\uthor discusses two general transient heat-flow problems. 
First considers radial temperature field in a laminated hollow 

» whose inner surface is impervious to heat flux and whose 
ier surface radiates heat to constant temperature surroundings. 
the temperature and heat flux are continuous at the common 
mdary between successive laminae. Initially, the temperature 
each lamina is prescribed. Initial temperatures must be 
ble of expansion in terms of the characteristic functions of the 
ferential equation. 

second problem considers an infinitely long hollow laminated 

nder with the same boundary and initial conditions. Common 

shod applied to both problems combines skillfully well-known 

‘thematical methods. Paper would be better received if author 

a] examples. H. A. Lang, USA 


2702. Bock, H., On the heat conduction of gas mixtures 1) 
erman), Ann. Phys., Leipzig (6) 8, 3-4, 134-155, Nov. 1959. 
Sarting from theoretical considerations based on kinetic 
ry of gases, author proposes a practical, useful formula for 
al conductivity of gas mixtures. Formula obtained for 
nary mixtures has the form of a harmonic mean, i.e. 


dN = c,/2/ry Tt rap A 2c; 1 Ca’ pip ArAz)! 


\., \ being thermal conductivities of both gases aud that of the 
ture, ¢), e’2 their effective concentrations, and py, po two 
ustants depending on attractive intermolecular forces. 


Z. Horak, Czechoslovakia 


703. Lesky, P., Application of the Picone method to the 
‘lution of a problem on heat conduction (in German), Wonatsh. 


th. 54, 241-254, 1950. 
‘his is an onli ation of the method of Picone [title source, 


ISS-209 


, 1950] for the solution of linear partial differential equa- 
Temperature distribution over a square plate is deter- 
vd under the hypothesis that edges are kept at constant tem- 
‘atures. The problem is chosen so that it can be solved by the 
fssical method. Numerical results obtained by the classical 
wthod and by the new method are then compared. Author 
‘tes that agreement between these results is so good that the 
Practical usefulness of Picone’s method has been demonstrated by 
{lls example, 

"irtesy of Mathematical Reviews H. P. Thielman, USA 


2704, Gutman, L. N., On thermal disturbances in horizontal 


it flow (in Russian), Prikl. Mat. Mekh. 14, 277-286, May-June 
1150 


‘ine source of heat located in a horizontal air flow gives rise 
“pattern of vertical free convection superimposed on the forced 
‘vective wake from the heat sources. This pattern is investi- 


atad 
4) Pf 


‘ first for laminar flow with the free convective distortion 
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entering as a convection. Velocity and temperature distribution 
is obtained as 4 power series in a egg proportional to the 
thermal expansion coefficient of the gas. Several terms in thiis 
series are obtained explicitly. Same oon is considered for 
turbulent flow assuming a Prandtl-Taylor mixing length propro- 
tional to the horizontal component of distance trom heat soures 


N. A. Hall, USA 


2705. Codegone, C., Forced convection in a tube traversed by 
air with temperatures up to 700° Cin Italian), Termotecnicn 5, 
2, 50-54, Feb. 1951. 

An experimental research was made to determine the therm 
convection coefficient of an air stream flowing with velocities 
ranging from 3 to 16 m/sec in a Ni-Cr steel pipe having a 32-mn 
ID and which was externally heated with gas flames in a range o 
temperatures from about 400 to 700 CL Results are compared 
both with the relation of E. N. Sieder and G. E. Tate, founde: 
upon dimensional analysis, and with the equation of von WKiir- 
infin, Who modified the Reynolds-Prandt! analogy between heat 
transfer and fluid friction. From suthor’s summary 


2706. Eckert, E. R. G., and Jackson, T. W., Analysis of tur- 
bulent free-convection boundary layer on flat plate, Nu! 
(‘omm. Aero. tech. Note 2207, 22 pp., Oct. 1950. 

\ calculation is carried out for flow and heat transfer in the 
turbulent free-convection boundary layer on a vertical flat plate 
using von Karmdan’s integrated momentum cquation for thu 
boundary layer and relations for wail-shearing stress and heat 
transfer developed for foreed-convection flow. The temperature 
profile is assumed to be that of foreed-convection flow tor a fhiid 

f Prandtl number of unity. The velocity profile is taken son 
What arbitrarily as the '/7th power law corrected by the factor 
(1 — y/6)* to satisfy the boundary conditions. This form is 
justified by authors by its approximate fit to experimental data on 
turbulent-free convection flow on a vertical flat plate. 

Besides the formulas for maximum velocity in the bound:u 
lnyer and for boundary-layer thickness, «a formula is derived for 
the heat-transfer coefficient, valid for Prandtl numbers close to 
unity. Formula is in good agreement with measured values in the 
range of Grashof numbers from 10!% to 10! 

John A. Clark, USA 


2707. Lipsett, F.. The measurement of the heat output from 

— heating panels on a laboratory scale, Canad. J. Res. Sec 
., 28, 7, 257-279, July 1950. 

"Sane demonstrates the feasibility of using a model laboratory 
radiant panel to predict the heat output of full-size radiant ceiling 
panels, A 2 X 2-ft typical panel is constructed and studies are 
made to show that results from such panels compare favorably 
with those obtained on full-size panels. The heat output of the 
typical panel is correlated as a function of pancl-surface tempers:- 
tures in range of 80 F to 110 F. Y.S. Touloukian, USA 


2708. Barenblatt, G. I., On the solution of the equation of 
heat conduction with a nonhomogeneous boundary condition (in 
Russian), Dokladi Akad. Nauk SSSR ( N.S.) 74, 2, 201-204. 
Sept. 1950. 

Author considers two methods of solution of the heat equatior 
7 /or? = g(x)OT/dr (0 S x S @~), where T is subject to thu 
boundary conditions 

oT (0, t 


7(0, t) sina — cos a = A(t tx, B f(x 
Or 





It is assumed tht Ys) satisiies the conditions of an earher paper 
AMIR 4 Rev. IS93). In both methods the substitution 7) = 
/, + Tots made, where 7) and 7s each satisfy the differential 
equation. In the first method 7) and 7, satisfy the above bound- 
iry conditions with @(f Oand f(r) =.0, respectively. For the 
“eCOrnal Mie thod, the bound:ars conditions nre ous follows: 
07°, 0, ¢ 
/ () 7) =n @ mm oF ) / ) ! A 
0 
Ol 
= (). 
ow 
O70 
/ ) “lr. oon at oO TL rc. O A 
u 
OTs f 
= (), 
ow 
Where A is some constant. In both instances 7) and 7's are con- 


structed by the methods or the pres ious paper, The special Cuse 
(xr) = 2™ is given as an example 


Vathematical Reriews. C. G. Maple, USA 


(ourlesu of 


2709. Codegone, C., Thermal conductivity measurements to 

-180 C (in Italian), Vermotecnica 4, 573-574, Dee. 1950. 

Results of measurements of thermal conductivity of five loose 
insulating materials are reported for the range —180 C to room 
temperature. Heat flux is computed from the measured time rate 
of vaporization of a mass of liquid oxvgen in the inner sphere ot 
the concentric spherical apparatus emploved. 


M. J. Goglia, USA 


2710. Kreith, F., and Summerfield, M., Pressure drop and 
convective heat transfer with surface boiling at high heat flux; 
data for aniline and n-butyl alcohol, Trans. Amer. Soc. 
Engrs. 72, 6, 869-879, Aug. 1950 

Heat-transter coefficients to commercial-grade aniline and n- 
Data 


mech, 


butyl aleohol have been measured at high rates of heat flux. 
have been obtained for both of the liquids in the heat-flux range 
‘rom 0.3 to 3 Btu’sq in. see and in the pressure range from 30 to 
100 psia at velocities from 20 to 40 fps. The test section consisted 


-in-ID stainless-steel tube which was heated electrically. 


From suthors’ summary 


2711. Vasileff, H. D., and Grayson-Smith, H., Specific heats 
of certain salts of iron group elements from 05° to 300° K, (aria. 
J. Res. Sec. A, 28, 4, 367-376, July 1950. 

Using « new low-temperature calorimeter, specific heats have 
been measured from 65 to 300 K tor the salts: chromium sulphate 

hvdrated and anhydrous), chromium nitrate, cobalt nitrate, and 


niekel nitrate (hvdrated From authors’ summary 


2712. Bremmer, J. G. M., The thermal accommodation co- 
efficients of gases. I, II, Proc. roy. Soe. Lond. Ser. A, 201, 1066, 
304-329, Apr. 1950. 

Methods used bs 


others for obtaining accommodation CoO- 


etfhcients of gases are reviewed. Difficulties in measurements ari 
described accurately and faults in previously accepted tech- 
niques analyzed. Flashing method to eliminate gases on surface 
of metal, used by Roberts, is shown to result in transient errors 
due to persistence of thermal effects. These errors are removed by 
author’s techniques. Values of accommodation coefficient for 
helium, neon, argon, hydrogen, and oxygen on tungsten are ob- 


This series of in- 


tained at liquid-oxygen and room temperature, 
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vestigations represents a good experimental program; the pes), = 
are probably among the best yet obtained in this field. 
tobert: Bromberg, Us \ 


oe 


«/ 


2713. Keyes, F. G., and Sandell, D. J., New measurements ,; fie 
the heat conductivity of steam and nitrogen, T'rans. 4m,» x By 
mech. Engrs. 72, 6, 767-778, Aug. 1950. sila 

Heat conductivity of steam has been measured by Timrot}; 4 ai 
Vargaftig (1940) from approximately 100 to 550 C and to prc 
sures of 250 atm, using the hot-wire type of conductivity 
Wherein wire of pure platinum serves as thermal emitter, and o 
electrical-resistance change provides the temperature indicat; 271 
New measurements in present paper were obtained using « nl 
centric ¢eylinder type of conductivity cell in which heater , 
thermometric parts were isolated from contact with mater) " 
Whose conductivity was being measured. Vargaftig had py), 
lished (1937) measurements of heat conductivity of nitroge: 271 
substantially the same cell used for steam. New measurenyy. Tithe 
on nitrogen are in tolerable agreement with Vargaftig measur. Dec 
ments, but in case of steam new measurements are considera! Cor 
lower in magnitude, A comparison of the two sets of stear ven, ¢: 
data indicates some peculiarities of temperature trend in: 
Timroth and Vargaftig data which find no correspondence in dy 
of any other substance, and also differs from the trend relativ: 272 
the new data. A formulation of steam and nitrogen data is gi 242 
in terms of pressure and temperature as independent variable The 

Krom authors’ summar aro 

2714. Woolley, H. W., Thermal properties of gases, \ 272) 
Bur. Stands., July 1949, 1950. prec, I 

Tables 7.11-15.11; Free energy of: Molecular hiydroy Vap 
Atomic hydrogen, Molecular oxygen, Atomic oxygen, Mole u . 
nitrogen, Atomic nitrogen, Carbon dioxide, Carbon mono 
and Nitrogen dioxide. 72 

Tables 7.10, 8.10, 10.10, 12.10, 13.10, 14.10, 15.10: sy» specifi 
heat, enthalpy, entropy of: Molecular hydrogen, Atomic |i Lett 
gen, Atomie oxygen, Atomic nitrogen, Carbon dioxide, Cx ; = 

kad s 


monoxide, Nitrogen dioxide (ideal gas state), 
Measul 


2715. Bleaney, B., Thermal properties of potassium chrom« ? 7 
alum between 0.05 and 1° K, Proc. roy. Soc. Lond, Ser. 4. 25 F nt 


1077, 216-223, Dee. 1950. 
The entropy, specific heat, and magnetic temperature reel 
cal of the susceptibility) of potassium chromic alum are mess 










as functions of the absolute temperature between 0.05 and | 2723 
Their interpretation in the light of paramagnetic resous therma 
measurements is discussed. From author’s summit (D982 | 
\ppe 

specific 


2716. Bondi, A., On the thermal conductivity of liquids 20 
polymers and its relation to the pressure coefficient of viscos't). 
J. chem. Phys. 19, 1, 128-129, Jan. 1951. 

Author points out that formula for thermal conductivi) 
simple liquids developed independently by Bridgman au‘ 


report e 
SWaling 
true va 


co 
Vv app 


Kincaid and Eyring is invalid when applied to higher molec 
In the latter, molecular segments rather thane 
Author us 
above formula and observed values of thermal conductivity “ 


weight liquids. 
tire molecules are effective in momentum transfer. 


solve for V., volume effective in momentum transfer. He | 
V./V against AV/V, where V is molecular volume and A} ts! Pee oee 
pressure coefficient of viscosity (size of hole required for flow, ¢ 


pressed by E-yvring’s theory. An approximately linear relation 


results for straight chain compounds, but cyclic and spher! 
symmetrical compounds do not fit the plan. 


Application of the free volume theory to large, flexible © 





cttles seems to be open to question. Reviewer believes th 
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. c<hould be done before definite conclusions are reached. 
William J. Anderson, USA 


2717. Sharma, S. S., Thermal expansion of crystals, Por. 
»» Acad. Set. Sec. A, 32, 4, 268-274, Oct. 1950. 

Ry employing the interferometric method, the temperature 

vation of thermal expansion of AgCl, LiF, and MgO erystals 

. been studied up to 325 C, 380 C, and 710 C, respectively. 


From author’s summary 


2718. Hilsenrath, J., The NBS-NACA tables of thermal 
properties of gases, Nat. Bur. Stands. Tables 2.44, 7.44, July, Dee. 
1950, 


Prandt! number qe,/k for: dry air, molecular hydrogen. 


2719. Morey, F. C., Woolley, H. W., and Nuttall, R. L., 
Title and source as in prec. rev., Tables 2.39, 6.39, 7.39, 13.39, 
Dee, 1950. 

Coefficients of viscosity of: 
gen, carbon dioxide. 


dry air, helium, molecular hydro- 


2720. Nuttall, R. L., Title and source as in pree. rev., Tables 


242, 4.42, 6.42, 7.42, 13.42, Dec. 1950. 


Thermal conductivity of: dry air, steam, helium, molecular 
vdrogen, carbon dioxide. 


2721. Hoge, H. J., and King, G. J., Title and source as in 
sree, rev., Table 11.50, July 1950. 


Vapor pressure of nitrogen. 


2722. Nathan, A. M., A dynamic method for measuring the 
specific heat of metals, J. appl. Phys. 22, 2, 234-235, Feb. 1951. 
letter describes dynamic method of measuring specific heats 
i metals subject to heating rates of order of 1000 C per sec. 
lead storage cells as energy sources and electronic temperature- 
measuring devices are utilized. The results of steel tests indicate 
specific heat peak at Curie point, 769 C, but no changes near allo- 
‘topic phase-change temperature of about 720 C as occur under 
quilibrium conditions. 
kK. R. Wadleigh, USA 


2723. Spear, H., A proposed method of test for specific heat of 
thermal insulating materials, Amer. Soc. Test. Mat. Bull. no. 168, 
82 Sept. 1950. 

\pparatus and test method are described for determining 
ecific heat values of thermal insulating materials. The mean of 
ported values obtained by different laboratories for a given in- 
‘ualing material, using apparatus described, deviated from the 
‘tue value, as determined by the National Bureau of Standards, 
'Y approximately 1%, George A. Hawkins, USA 


Acoustics 


‘724. Mercer, D. M. A., The voicing of organ flue pipes, ./. 
“vst, Soe. Amer. 23, 1, 45-54, Jan. 1951. 

\ thorough and critical review of the literature of the subject; 
“ut 00 references, some 40 points considered. For most of these 
"ls ound, as in the ease of all musical instruments, that the actual 
PYsical phenomena are extremely complicated and unexplained 
‘he classical theories. Paper is recommended to the specialist 
End to Lim only, P. Le Corbeiller, USA 
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2725. Callaway, D. B., Spectra and loudnesses of modern 
automobile horns, ./. wcoust. Soc. Amer. 23, 1, 55-58, Jan. 1951. 

Important Horns 
radiate large number of strong components up to very high fre- 


quencies (>8 keps). 


conclusion of objective measurements: 
These cause great loudness and annoyance 
nearby but are more attenuated with distance than lower ones. 
Eliminating sound above 1.2 keps reduces unpleasant character 
at shorter 
ness at greater distances. 


distances with nearly no reduction in loud- 
Reviewer regrets no subjective ob- 
servations, specially on relative loudness of noise and signal in 
mentioned to confirm calculated values. 


Netherlands 


moving car, are 


R. Vermeulen, 


2726. Pachner, J., On the acoustical radiation of an emitter 
vibrating in an infinite wall, ./. aeoust. Soc. Amer, 23, 2. 185 
Mar. 1951. 

Author extends work of Bouwksamp |PArlips Res. Rep. 1, 251, 
1945-6) and Stenzel [AMR 3, Rev. 20638 
circular membrane vibrating in rigid wall. 
analytical interest. 


LOS. 


finding sound field of 

Paper is mainly of 
Author introduces Dirac’s bra- and ket vee- 
tors and matrix representation. In conclusion he shows how to 


extend Stenzel’s method to csse where membrane has nodal 


lines. Particular numerical cases are not given, but convergence 
would appear to be satisfactory at more than 20 wave lengths 


from source, J. M. Jackson, Seotland 


2727. Bergmann, L., Ultrasonics and its application in science 
and technology (|Der Ultraschall und seine Anwendung in 
Wissenschaft und Technik] 5th ed., Zurich, 3S. 
1949, xi + 748 pp. 50 Sw. fr. 

Many English-speaking readers sare 


Hirzel Verlag, 


with Hatfield's 
translation of the first edition of this well-organized survey. The 
fifth edition (1949) has been completely reworked and extended. 
It contains 460 figures, 83 tables, and more than 2300 references. 
The general subdivision of the material is in two parts: (1) Pro- 


familiar 


duction (chapter 2), and (11) application of ultrasonics (chapters 
3, 4, 5). 
the subject. 


Emphasis continues to be on the descriptive aspects of 
Only enough theory is included as is necessary to 
understand the subject matter. Many clear diagrams and photo- 
graphs illustrate actual ultrasonic equipments and their modes of 
operation. Chapter 3 treats velocity and absorption measure- 
ments of sound in liquids and gases; chapter 4 covers determina- 
tion of elastic and optical constants of solids by means of ultra- 
sonies; and chapter 5 is on further applications in such fields as 
communication, testing of materials, production of emulsions, and 
biological effects. A short appendix treats ultrasonics in nature, 
such as navigation by bats and the calls of insects. 

Author has rendered a genuine service to all workers in ultra- 
sonics by bringing so much valuable material together in one plac 
and organizing it so systematically and efficiently. 

\W. HE. Pielemeier, USA 


2728. Hatfield, P., Propagation of low frequency ultrasonic 
waves in rubbers and rubber-like polymers, Brit. .J. appl. Phys. 1, 
10, 252-256, Oct. 1950. 

Measurement of the velocity and absorption coefficient of low 
amplitude ultrasonic waves in natural and synthetic rubbers and 
thermoplastics is described. Experiments cover the frequene) 
range of 50 to 350 ke/s and a temperature range 0 to 60 C 

From author’s summary 


2729. Smith, M. C., Barrett, R. E., and Beyer, R. T., Ultra- 
sonic absorption measurements in aqueous solutions of mag- 
nesium sulfate, J. acoust. Soc. Amer. 23, 1, 71 74, Jan. 1951. 


Absorption of ultrasonics in sea water is observed to be large: 
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than in distilled wate Iitiect depends on presence of Mgso,. In 
Leonard and Liebermann, authors 
In fre- 


ididition to recent papers of 
\amine absorption of sound at frequencies of 3-45 me. 
jueney range of 12-43 me, balance method is used; here a sensi- 
tive balance is moved by radiation pressure. For 3 mc-measure- 
A. Williams is used [title 


mensuring the intensity of sound by a 


ments, electrical method of Labaw 
19, p. 30, 1947], 
Oartumtitamits microphone 


For 3.214 


k cx A T 


SOUTCE, 


with rectifier and galvanometer. 


absorption of sound is shown to be given by 
Bim 
absorption in water, # molarity, A, B constants 
0.001 O.1 


of concentration up to 0.3 moll, while for 


me, 
(a@ is cocflicient of absorption of the solu- 


flon. @ within 


concentration ol molal. For 35 me, @,/a 


mge ot 
grows With the squire 
Discussion of results shows 
than that 


This excess could not be interpreted and 


argvet concentration growth is slower, 
this 


Leonard 


ibsorption In equeney range to be stronge! 
nensured by 
he formulas of Leonard and Liebermann. 


lows ne 


CGraermany 


©. Ruediger, 


2730. Nielsen, K. A., Acoustic resonators of circular cross 
section and with axial symmetry, 7’rans. Dan. Acad. tech. Sv 
19. 10, TO pp., 1949. 


2731. Tartakovskii, B. D., Acoustic transition layers in 
Russian), Dokladt Akad. Nauk SSSR 75, 1, 29 32, Nov. 1950. 

General formula for reflection coefficient for sound transmitted 
through a set of parallel layers is cited from earlier work of 
iuthor [AMR 4, 1468). 
ind 2 layers; 


tev Calculations are performed for | 
conditions for optimum transmission are given. 
Normal incidence is assumed in most cases. Consideration is also 
wiven to transmission in case of an arbitrary number of quarte 
wave plates. Reviewer believes paper contains little that is not in 
previous paper by author or standard literature fe.g., Stewart and 


Lindsay, mt Acoustics,’ ch, IT] F R. T. Bever, USA 


2732. White, J. E., A method for measuring source impedance 
and tube attenuation, J. wcoust. Soc. Amer. 22, 5, 565-567, Sept. 
150. 


This combined analytical and experimental paper gives a 
sunple method of measuring attenuation and acoustic impedance 


it middle audiofrequencies. Experimental apparatus consists of 


1’ «in. ID tube with 3-in. wall and a microphone free to slide 
thin [ID of tube. 
» 


room and placed about 2 


Source of sound is a loudspeaker, open to the 
Method re- 
yuires that either microphone or source Impedance be known in 


ft from open end of tube. 
yraer to compute the other. lexpressions and method are similiar 


to conventional standing-wave method, of impedance measure- 
ment, with the exception that the terminating impedance is the 
microphone and is adjustable. 

a sliding micro- 


Keviewer believes novelty in paper is use of 


phone to 


replace the varinble distance between source ar 
microphone as used in the conventional standing-wave method, 


Charles Newman, USA 


2733. Osadchenko, A. F., Diffraction of acoustic waves in 
tubes with variable diameter Lh. tekh. Fiz 
616-633, May 1949. 


Since in most cases in acoustics, inertia forces predominaic over 


(in Russian 19, 5, 


iscous forees, the medium ean be considered as homogeneous 
ind continuous but with negligible viscosity. This simplification 
» particularly necessary when considering tubes of variable cross 
section, since considerable mathematical difficulty is encountered 
when viscosity and friction are taken into account. With this 
simplification, the known wave equation for linear traveling waves 
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or the Helmholtz equation can be used, and the basie theory of :), 
tube of variable cross section can be formulated as follows: 4 
find, for all regions bounded by the tube, a single-valued yy; 
finite solution of the wave equation or Helmholtz equation wh; 
satisfies the boundary condition, if the pressure and velocity 
their potential functions, referred to the surfaces of the soures 
and the distribution of the sources are known; for infinitely |, 
tubes the so-called radiation condition has also to be taken ; 
aecount, 

The method of curvilinear coordinates based on well-ky 
classical differential equations is used for solving the problem 
the diffraction of acoustic and electromagnetic Waves and is show 
io be preferable to the construetional method or one based 
integral equations, 

The method of applying these results for calculation will |) 
scribed in a subsequent paper. M. Goyer, Englar 

2734. Maurer, R. D., and Herlin, Melvin A., Pressure de. 
pendence of second sound velocity in liquid helium. II, /i, 
Rev. (2), 81, 3, 444-447, Feb. 1951. 

Velocities have been measured down to 0.95 IX at pressures up 
25 atm. Pulse method, used previously, was improved in accura 
by addition of a delay line in the timing mechanism. The pressur 
dependence of the temperature of velocity rise is calculated | 
assuming deviations from extrapolated high temperature | 
havior to occur when the Debye phonon entropy is a consta: 
fraction of the Bose-Minstein (BE) entropy; the largest con'ri 
tion comes from the large pressure dependence of first: sou 
velocity. Measured values extrapolated to zero deviation «gra 
with the calculation, thus supporting the hypothesis used in *! 
calculation that phonons exist only in the normal fluid fractio: 
Linear superposition of such phonons with Blo contributions d 
not give quantitative agreement, hence indicates interactior 
the two types of excitations. Paul Marcus, Us\ 

2735. Picht, J., Contribution to the theory of sound analysis 
in German), Ann. Phys. (6) 5, 3-5, 117-132, Nov. 1949. 

Diffraction of light by a film obtained by the Philips-Mile 
variable amplitude) method of sound registration is analyze. 
I:xtensive calculations of the intensities in the plane through fi 
and incident light are given. It is shown that, when the sou! 
contains several frequencies, only the strongest lines of the sow 
spectrum are reproduced in the diffraction pattern. Tabi 
calculations, are not 


some functions, required for the ¥ 
L. J. F. Broer, Holla 


2736. Lal, K. C., Ultrasonic velocities in organic solutions, 
Indian J. Phys. 24, 10, 461 465, Oct. 1950. 

Measurements on supersonic velocities and compressibilitics 
solutions of different concentrations of benzoic acid in toluene « 
xylene at various temperatures are reported, 

It has been found that velocity increases with dilution an’ 
adiabatic compressibility increases with concentration.  Tli 
trasonic velocity in solutions decreases with the increase 1! 


perature. From author's sum 


Ballistics, Detonics (Explosions) 
(See also Revs. 2328, 2489) 


2737. Anderberg, B., Hit probability in air combat 
Swedish), Tekn. Tidskr. no. 35, 861-864, Sept. 1950. 

Assume that spacial distribution of bullets shot from an *” 
plane gun, and also the necessary number of hits to shoot d 


another plane, are known. On this basis author finds tie pr” 
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hat ow shots shall be sutheient tor a tirhter Plane TO Sto 1 


bomber plane, when attacking trom = straigat behind 
trom the bomber lias To be cousidered, author caleu- 
probabilities of two ultimate outcomes of the combat: 


ywnber. shot down. N. G. Blomavist, USA 


2738. Pacella, G. B., Geodesy and ballistics in Italian), /t 
6. 12, 1299-1306, Dec. 1950. 
Path of a body submitted to carth’s gravitational field is 
od, considering variation of acceleration of gravity with dis- 
to earth’s surface. Results are compared with those ob- 
ed admitting g = constant. No account is made for aerody- 
drag. 4. Miele, Argentina 
2739. Doering, W., and Burkhardt, G., Contributions to the 
meory of detonations, Hdytrs. Air Mat. Comm. Dayton Transi. 
P2PS-1227-1\ (GDAM A9-T-46), iii + 353 pp.. May 1949. 


2740. Dutour, M., Regularity of detonation speeds of 
jetonating cords ‘in French), Wémor. Artill. 24, 3, 577-584, 1950. 
\uthor conducts tests to determine constancy of detonation 
ity of certain commercial detonating cords; these cords sre 
erve as references In a comparison method of measuring 
nation velocities of other explosives. General results are that 
ble cord is less suited for precision measurements than stif! 
i, and that the precision with stiff cords is 0.6%, while with 
ble cords the precision is about 1.2 to 1.4%, these figures rep- 
-nting the accuracy with which the detonation velocities of the 
ed cords may be assumed known. Article ineludes tables ot 

-and deseription of experimental arrangement utilized. 

Sruno W. Augenstein, USA 


2741. Basset, Jacques, and Basset, James, Combustion 
velocity of powders under pressure up to 10000 kg/cm? iin 
neh, (. R. Acad. Sct. Paris 231, 14, 649-651, Oct. 1950. 


~ 


nd-burning sticks of 5 double-base powders (composition 


given) and one chlorate-based propellant (composition not 
ted) were burned in nitrogen at substantially constant pres- 
sures between O and 10,000 kg/sq cm. Rate linear in pressure 
ibove 1000 kg/sq em; deviations at lower pressure include 


plateau” for the chlorate propellant. J. Corner, England 


Soil Mechanics, Seepage 


(See also Revs. 2466, 2566) 


> 
2742, 


Ohde, J., New soil index values (in (:erman), Bavu- 


Mk, 27, 11, 345-351, Nov. 1950. 
Vaper discusses a number of conventional classification or 
iex”’ tests and makes several new suggestions. Two new index 
‘s's are proposed to remedy deficiencies of the Atterberg limits 
h, in general, are not related to pressure intensities whereby 
‘liquid limit in particular gives a measure of performance of « 
‘urbed cohesive soil under action of shocks, which is not neces- 
First 
‘est, the “‘ooze index”’ test, is similar to liquid-limit test in 
‘4 2-cm deep and 2-em wide groove is cut 1n a soil pat in a 
ined manner. The water content of a pat, the groove width 
hich will decrease after 5 see without any jarring to 1 emat its 
‘ol, is taken to represent the ooze index and to correspond to 
“condition of the upper 1 em of a mud layer naturally de- 
“sited under water. Second new index, the “unit water con- 
nt,” represents water content of a slurry fully reconsolidated 
“era pressure of 1.0 kg per em?. 


’ identical to its performance under static conditions. 
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laquations and dixgrams are given for purpose of computing 


from a known natural water content of a soil and from its 
ooze index and its unit water content, value of its “equivalent loud 
index” which gives pressure required to consolidate an ooze of this 
material to the water content of its natural state. 

Other diagrams indicate some relationships, for soils of regior 
studied, between values of new index tests and soil properties of 
more fundamental importance: for instance, permeability. co- 
efficient and coefficient of internal friction. Latter was determined 
Rate of shearing 


and other details of testing procedure employed are not given, 


in the rey shearing device of the direct type. 


ilthough variations thereof can materially influence shearing re 


sistance of the same soil. Gregory I. Tsehebotartott, USA 


2743. Wierzbicki, W., Geodynamic and geostatic pressure 
in French), Arch. Mech. stds. 2, 3, 183 202, 1950. 

Author discriminates clearly between static, dynamic, 
natural earth pressures and states that whilestatic earth pressur 
exerted against a fixed wall, dvnamic earth pressure is set up only 
by a certain movement of the supporting wall although it inay be 
is little as !/300. Summing up the applicable literary data, he con- 
cludes that the value of statie pressure ix always higher than t] 
of dynamic. 

\uthor develops various formulas for determining static eurt! 
pressure to correpond with the dynamic theories of Rankine sa 
thatof Coulomb. Incohesive soils he assumes the load transmissio 
tlong seesaw-shaped planes, snd in noncohesive soils on the cor 
tact surfaces of spheric masses. His theories furnish a certain re- 
lation between the direction of earth pressure and angle ot 
ternal friction (@ = 2/389). 


His results us to the magnitude o 
static earth pressure are in fair agreement with experimental re- 
sults ot 


Terzaghi and others, Ch. Széchy, Hungary 


2744. Uguet, D., Hydrodynamics of cracked or highly 
permeable soils (in French), (4 R. Acad. Nei. Paris 232, 5, 38% 
385, Jan. LOST. 

Values of draw-down in wells dug in fissured limestones show 
The loss of head i- 


the discharge. 


ae 


that the flow departs trom its laminar state. 
proportional to the power 1.75 of 


Tison, Belgiur 


2745. Broikos, A., Hydrodynamical analysis of the erosion 
phenomenon (in Greek), VTech. Chroniha, Athens, 27, 318, 578 
O87, Dee. 1950. 

New fundamental equations of fluid flow past a eylindri: 
obstacle are derived from which the velocity potential, the curre: 
function, and the analytical, kinematieal, and dynamical element - 
contributing to this flow may be easily obtained. A’ specia 
analysis of the analytical functions shows that the current. flo 
lines have zero-velocity points which are periodically equidist 


This exact] 


duplicates the phenomenon of vorticity as actually encountered 


and possess singular trajectories at split: branches. 


Dimitri Kececioglu, US \ 


2746. Newton, C. T., An experimental investigation of bed 
degradation in an open channel; Boston Soc. cir. Fngrs. J. 38, 
28-60, Jan. 1951. 

Study analyzes nature of degradation of the bed in an oper 
channel after removal of upstream source of sediment and di 
termines experimental procedures for laboratory investigation © 
degradation problems. It covers limited laboratory experiments 
in bed degradation in open rectangular flume with a uniform- 
grain-size sand. Observed experimental data are plotted. Resul- 
compare qualitatively with an analytieal approach. Due te 


variations in tail-water elevation and extreme side-wall effects i 
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the marrow channel usced thi oaceurate analvtical vartation 


ol degradation pattertis Was fol considered teasible, Iixtent of 
degradation appeared to be remarkably affected by original 
equilibrium rate of sediment discharge. With the same origi- 
nal equilibrium rate of sediment inflow by different rates of water 
flow, degradation worked in an almost identical manner with re- 
spect totime. The paper closes with recommendations concerning 
eontro) of variables in any further work. <A bibliography is 
appended 
John C. Geyer, USA 

2747. Bendel, L., Dynamic investigations, Proc. ser. inf. Con. 
Soil Mech. Found. Engng. TI, 218-222, June 1948. 

secause the passage of trams or streetcars over a certain por- 
tion of the trackage caused excessive vibrations, investigations 
were made to determine by field experiments the influence o! 
these vibrations on adjacent houses and the resonate frequencic- 
ol the rails, ballast, and underlying soil, Similar tests were made 
after this portion of the trackage was improved by rebuilding the 
ballast. Improvements made produced a significant reduction in 
the vibrations produced on adjacent houses. 


William LL. 


Shannon, USA 


2748. Zaretti, L., Notes on the application of the electro- 
osmotic process for the consolidation of clayey grounds (in 
Italian), Energia elett. 27, 10, 625-6381, Oct. 1950. 

The channel for the transportation of water from the Sarea 
basin to Lake Molveno and the Santa Massena power station 
Italv’ crosses a clayey region where the slopes are not stable. 
Laboratory tests on samples of the clay in question showed that 
electrical drainage could be applied with good results, both in re- 
In using 
aluminum anodes, shrinkage of the clay proves to be irreversible. 


spect to electro-osmotical and electro-chemical action. 


A diagram: gives the loss in water content against electric energy 


consumed and shows & minimum water content at about 50 


kwh ome; 40 volt~ d-e being used. Tapered aluminum electrodes 
were used, which could be pushed deeper to fit the surrounding 
elay again, when the latter shrinks during the application. 

In the application on the site, only 11.5 kwh/m? was necessary 
to consolidate the slopes, Loading tests before and after the appli- 
cation ef electric current showed « very important Improvement 


of the treated clay. F.C. de Nie, Holland 


2749. Lelli, M., Relation between mutual influence of two 
water-bearing wells and the thickness of the ground-water layer 
in Italian), G. Gen. ev. 88, 7-8, 423-426, July-Aug. 1950. 

Author discusses the variations in the output of a well, caused 
by a second well, when the height of the ground water varies. It 
ix shown theoretically that the relative output of the well in- 
ground water, 


F.C. de Nie, Holland 


creases with the height of the 


2750. U.S. Army, Corps of Engineers, Soil compaction in- 
vestigation. Rep. no. 5, miscellaneous laboratory tests, Wiwys. 
Erp. Sta. tech. Memo. no. 3 271, 37 pp., June 1950. 

resents results of several special laboratory investigations of 
certain factors which enter into the preparation of test specimens 
tor the CBR test; also gives results of astudy to develop a suita- 
ror cohesionless materials. 


C. Martin Duke, USA 


ble standard compaction test 


2751. Cassel, F. L., Snow and ice mechanics, (17. Engng. 
publ. Works Rev. 45, 533, 715-717, Nov. 1950. 
General discussion of importance of snow and ice mechanies and 


of recent researeh developments in this field. Analogy between 
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mechanics of snow ard ice and that of soil is explained by refer. 
ence to methods employed in sampling, sounding, and strength do. 
termination, as well as the theories of snow pressures and plasti 
flow. ben Vey, Us\ 

2752. Charnfi, I. A., On the movement of ground water jp; 
gas deposits of dome type (in Russian), /zv. Akad. Nau Sss) 
Otd. tekh. Nauk no. 9, 13826-1344, Sept. 1950. 

Paper is concerned with the development and numerica! soy. 
tion (Picard’s method) of « differential equation of the ty, 
dy/dt = ® (t, v), arising from forcing of a gas from an undergrony 
Novelty is claimed in permitting influence of gray 
and elasticity of the water to enter the problem. 


deposit, 
Considers 
spree is devoted to numerien! calculations. 

R. Ie. Gaskell, Us\ 


2753. Ruppeneit, K. V., Determination of ultimate loads 9 
blocks of given dimensions (in Russian), /zr. Akad. Navi SSS 
no. 10, 1550-1575, Oct. 1950. 

Author investigates the ultimate carrving capacities and corn- 
sponding states of stress in blocks of mineral substance left wy 
mined for supporting the roof in underground chambers. — \{y- 
terial in blocks is assumed to be in state of limiting stress charac- 
terized by certain assumed shapes of envelopes of Mohr’s circle 
stress at failure, namely, a eveloid, a horizontal straight line, ay 
a combination of these. Two problems are considered: tiv 
plane stress applicable to walls left between parallel horizouts 
passages, and an axisymmetrical problem referring to cylincrica 
pillars. First is solved explicitly for stresses and carrying |cad: 
and second is reduced to differential equations, susceptibl 
numerical integration. Several numerical examples are solve 
and author diseusses the manner of experimental determination 
the parameters characterizing the envelopes. — Possibility ot 
progressive failure, which might invalidate the results, is : 


considered, Alexander Hrennikoff, Canads 


2754. Adamson, J. E., Application of the Kozeny equation to 
consolidated porous media, .V ate 166, 4216, 314-815, Aug. 10 

A report is made that for flow of carbon tetrachloride throug’ 
long wool fibers packed randomly, the coefficient & in the Kozen 
equation may exceed 5, the value most commonly accepted pr- 
viously. It is stated that this is in aecord with recent work 
Wyllie and Rose. Gerald Pickett, U>\ 


Micromeritics 
2755. Pauthenier, M., and Challande, R., Electric analysis 0 
aerosols (in French), (. R. Acad. Sei. Paris 231, 2, 114-115, Ju 
1950. 


Aerosol is made to flow through an electric field, essentially eo 
stant throughout the annular space between a wire and a cylin 
The potential difference between the two caases a glow discharg 
Particles transported by aeroso! obtain an electric charge and 4! 
precipitated on the inner cylinder wall at a rate determined 
the particle size and the number of particles per unit volu! 
aerosol, 

This principle is said to be used in an apparatus for studying! 


J. O. Hinze, Hollans 


dustrial atmospheres. 


2756. Bosanquet, C. H., Carey, W. F., and Halton, E. ™ 
Dust deposit from chimney stacks, /nsin. Mech. Engrs. Prov. | 
3, 355-365, 1950. 

Analytical investigation of distribution of dust particles '"" 
flue gases including effects of wind turbulence, velocity and te" 
perature of stack gases, and atmospheric temperature gradie" 
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ents chart for rapid determination of rate of deposit of par- 
jes of Various sizes at different distances from stack in terms of 
vgximum height of smoke plume. 
gieulated plume velocites and heights indicates reasonably good 
seement. Similar comparison of rate of dust deposition shows 
it oy large diserepancies; however, authors conclude that 
wthod permits satisfactory specification of dust distribution for 
py proposed stack and separator installation. 
. A. 1. Hershey, USA 


Comparison of observed and 


Geophysics, Meteorology, Oceanography 


(See also Revs. 2556, 2704, 2753) 


2757. Schaffer, W., Pressure gradient associated with 
steeply inclined air-flow, Bull. Amer. meteor. Soc. 31, 8, 305-306, 
et, 1950. 

Jn this paper, which is a summary of one in Trans. roy. Soe. 
south Africa, 32, part 2, 1949, the difference in pressure between a 
wint above a slope and a point at the same level to windward of 
+ js computed approximately, on the assumption that stream- 
nes follow the sloping terrain. No discussion is given of validity 
‘this assumption in the light. of the work by Lyra, Queney, and 
‘hers on flew over obstacles. M. Neiburger, USA 

2758. Godson, W. L., Synoptic significance of dynamic in- 
stability, J. Meteor. 7, 5, 333-342, Oct. 1950. 

Ina previous article, author showed that certain isobaric con- 
‘gurations can be elassed according to their degree of dynamic 
ability or instability. 
‘hrough a deep layer of the atmosphere results in an area of nega- 
ve development tendency and marked stability with positive de- 


Codson believes that marked instability 


lopment tendency for the corresponding pressure system. 
vidence derived from 500-mb charts suggests that the larger 
egative pressure changes at the surface and larger negative 
eight changes at 500 mb are associated with pronounced insta- 
lity. Grouping the data according to distance from the polar 
ront at 500 mb indicates an area of marked dynamie instability 
othe baroclinic warm-air zone. 

The stability or instability being described relates to the mo- 
io of an infinitesimal parce] through an atmosphere which is in 
way affected by its motion. As such, the “particle” approach 

ability leaves much to be desired. Lester Machta, USA 


2759, Petterssen, S., Some aspects of the general circulation 
of the atmosphere, Centenn. Proc. roy. meteor. Soc., 120-155, 1950. 
\uthor presents the more recent developments and thought 
the subject. Briefly stated, the observed circulation is a com- 
jrouuise between radiative and dynamie equilibrium. Although 
‘he irictional and nonadiabatic thermal components of vorticity 
~ources and sinks balance for each global isentropic sheet, local 
alance does not occur in general. The transfer of vorticity be- 
Ween sources and sinks is responsible for the maintenance ot 
‘uch characteristics of the general circulation as the semiperman- 
‘nt Islandie and Aleutian lows, subtropical highs, and others. 
The theoretical vorticity equations are first developed, then 
telationship between vorticity and thermal sources is con- 
‘ered. This relationship leads to a derived circulation similar 
that observed, especially in the polar region and the inter- 
‘topical belt. Warren W. Berning, USA 


700. Arakawa, H., Transformation of the equations of motion 
* dynamical meteorology to orthogonal curvilinear coordinates, 
‘pers Meteor. Geophys. meteor. Res. Inst., Tokuo, 1, 1, 45-49, 
Yet. 1950, 
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2761. James, R. W., On the theory of large-scale vortex 
motion in the atmosphere, Quart. J. roy. mieleor. Soe. 76, 329, 255 
276, July 1950. 

A consideration of the parameters best suited to characterizing 
a circular vortex leads to the conclusion that an intensity factor, 
the central pressure defect (or excess and a seule, or size, factor 
are tundamental. 

General e@XPTesslons are given for the mass defect of a evelone, 
its total potential energy, and the total kinetic energy of geo- 
strophie winds. These parameters are estimated tor 17 eyclones 
on the basis of an assumed pressure-profile shape. It is shown 
that the ratio of the mean geostrophic kinetic energy to the mean 
potential energy is of the order 0.08. 

A dimensionless measure of the “tlesure’’ or bending of @ pres- 
sure profile is shown to vary relatively slightly from cyclone to 
cyclone, suggesting that the profile shape is roughly the same for 
all symmetrical lows. 

The kinetie energy arising trom sgeostrophie components ot! 
wind are also discussed, and a quasi-geostrophic vortex in bodily 
movement is seen to have the same (ageostrophic) kinetic energy 
as a rigid body moving with the same speed and having a@ specified 
mass, the virtual mass of the vortex. It is pointed out that the 
vertical mass of a cvelone is of the same order as the total mass 
defect. 

It is shown how elliptical VoOrleNnes, troughs, and Wedges lias be 
treated, and a “front” is demonstrated formally to be representa- 
ble as a line distribution of circular vortexes. 

On the basis of the models introduced, a dynamic theory ot! 
quasi-geostrophic vortex interaction is put forward, based on the 
hypothesis that in mutual interaction the pressure profiles of in- 
dividual vortexes are concerned. 

This theory leads to the conception of a potential barrier in- 
hibiting the over-close approach of two vortexes, and permits 
vortex interaction to be coneeived as the motion of attracting and 


repelling “centers of action.” From suthor’s summary 


2762. Queney, P., Adiabatic perturbation equations for a 
zonal atmospheric current, Jel/ws 2, 1. 35-51, Feb. 1950 

By a proper choice of coordinates and variables, a simple aud 
quasi-symmetrical system of differential equations is obtained tor 
the infinitesimal adiabatic perturbations of the most general con- 
tinuous zonal air flow. 
orthogonal sysiem built up with the tsentropie surfaces and thie 


The coordinate surfaces are those of the 


meridians, and the variables are the displacements of the fluid in 
the directions of the coordinate lines and the local disturbance o| 
the pressure. From these perturbation equations, a differential! 
equation for the pressure disturbance alone is derived in the casi 
of a wave, and it is then shown that this wave equation can always 
be greatly simplified if account is taken of the order of magnit uci 
of the various parameters. Simplified expressions are also giver 
for the components of the vibration (fluid displacement). Mor: 
particular equations and formulas are then derived for short- 
period, middle-period, and long-period waves successively, this 
classification being made according to the value of the orbital 
frequency compared to the coefficient of hydrostatic stability and 
Coriolis parameter, and special cases are also considered where the 
wave equation reduces to one with constant coefficients (elastic, 
gravitational, Rossby’s waves). Finally, some incorrect re- 
cently published results are discussed. 


From author's summary 


2763. Defant, A., On the origin of internal tide waves in the 
open sea, J/. mar. Res. 9, 2, 141-119, Oct. 1950. 
Internal waves of tidal period with amplitudes larger than thos 


ol surface tides have been deter ted as world W ide phe NOMMeHN In 
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oceans. These oscillations render the interpretation ot oceano- 
graphic measurements at different places and times extremely dif- 
feult. In order to subtract such variations out of the data, a 
theory is necessary concerning their generation. 

[t is known that “free” internal waves have a period far from 
tidal period, and author demonstrates that in two moving water 
liasses, separated by an internal boundary, large internal waves 
of tidal period eannot be generated by resonance with surface 
tides. Author also shows friction cannot produce such large am- 
plitude internal waves. 

On introducing Coriolis force, however, author shows that at a 
restricted band of latitudes, free internal period becomes equal to 
tidal period, while surface tides are not correspondingly ampli- 
fied. Author states that difficulty of narrow latitudinal resonance 
range could be removed by application of boundary conditions. 
Although promising, theory does not yet provide means to re- 
move such internal oscillations from oceanographic measure- 
ments. Author points out that similar conclusions were arrived 
at simultaneously by Haurwitz [AMR 4, Rev. 949]. 

Joanne Starr Malkus, USA 


27604. Lesbordes, R., Energy in swell and chop on the sea 
in French), Rev. gén. Hyd. 16, 55, 3-18, Jan.-Feb. 1950. 

For a number of years there have been special studies of waves. 
This synthesis, in formal mathematical style, illuminates the 
component problems. Both energy and its transmission are 
shown for smooth wave form, both as swell and as chop, first in 
deep water and then in shallow. Resistance to motion varies ac- 
eording as bottom is level or sloping. A steep chop is formed by 
two oppositely traveling swells, near a reflecting wall. 

“Deep water,” or “infinite depth,” is defined as depth exceeding 
the wave length. 
elsewhere as double amplitude. 


(“Amplitude” measures total motion, known 
\pplying to thin layers which 
are loci of equal pressures, circular trochoid in wave form, the 
potential and kinetie energies are written. The mean surtace 
level for motion is somewhat above the sea surface of repose, 
Particle velocity is taken tangentially for vertieal, cireular mo- 
tion. 

The term g oceurs in an acceleration expression involving tre- 
queney and wave length. (Subseript 0 used for infinite depth. 
Differential z missing, top of p. 4. 

First conelusion: The energy of swell is concentrated toward 
surface of the sea. 
more than 85°% of energy is within a depth of 80m, or 0.16 wave 


In a great storm, say, 500-m wave length, 
length. From open sea to bank, energy is transmitted so that 
each swell conserves almost entirely its energy, which is quickly 
lost on the bank. Enormous energies must be dissipated against 
shore. By Rankine, it is the potential energy, or half the total, 
that is transmitted forward, toward shore, and at speed as of the 
particle path; in other words, as if the total energy traveled at 
half speed, or half energy at full speed. 

Steep chop has an energy double that of each of the two swells 
composing it; also, double amplitude. 
Mean level of 


Speed of travel is half that of par- 


Period of chop appears equal to period of swell. 
chop is 4 times that of swell. 
ticle. Chop energy that is not transmitted longitudinally may be 
transmitted laterally if a crest zone is bordered by a (lower) swell 
zone on the side; but only slightly so in deep water, preponder- 
antly so in shallow. This would lead to much involved mathe- 
matieal statement, supposing a longitudinal flow sustaining a 
lateral flow, such as does not exist in the simpler theory of perfect 
ehop. 

In shallow water, period of swell remains the same; other items 
change, the more so when relative depth approaches zero. Ampli- 
tude, shallow, varies with approach to shore, and with resistances. 
Cireular trajectory for particle becomes elliptical; lavers of equal 
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pressure become elliptical trochoids. Experience shows pass; ! 
resistances practically negligible for bottom slopes of 3 to 19 

important at 1°. Continental shelves generally 1 to 3%. To 
shallow wastage from friction and viscosity, turbulence is add : 


Total energy ot chop is same, deep or shallow, except for mo). 


@ 


fication by slope, both wave and chop; and both amplitudes g). 
creasing to 0.913 of former value. Waves on a bank lose syn. 
metry. The purity of reflection of waves in deep water, agains 
vertical obstructions, is remarkable; for shallow, sloping, story 

water, nonelliptical turbulence and dissimilar wave combinatio:. 
are produced. 

Present writer reports verbal statements of storm disturbanes 
to submarines at considerable depths. No allusion is made : 
additions in energy from wind impacts during wave tray, 
Equality of periods of chop and swell is not explained. Article js 
helpful summary. Eastman Smith, US| 


2765. Roseau, M., Undulatory motions of the ocean on ; 
beach (in French), C. R. Acad. Sci. Paris 231, 22, 1212-1214 , 
Nov. 1950. 1, 
The linearized equation of irrotational Wave motion is solye: 
Bouni- 
ary conditions are satisfied rigidly. The cases considered are two- 


by Green’s method for plane bottoms of constant slope 
and three-dimensional standing waves. Solutions proposed ( 
not lead directly to engineering applications. 


G. Fi 


Keulegan, US\ 


2766. Eckart, C., The ray-particle analogy, J. mar. Res. 9, 
2, 189-144, Oct. 1950. 

Rays in a two-dimensional wave field are shown to be identica 4 
with trajectories of a particle moving with total energy zero ani 
potential energy —1L/c?, where ¢ is phase velocity of the waves 
which may depend on frequency. This is the basis vor a pro 
posed analog method of ray-tracing for gravity waves in water Po 
namely, the rolling of « ball on « properly contoured surfae "} 
The most convenient case is for sh:llow water where c? = ¢ * 
depth: otherwise the required surface depends on wave frequen 


Philip Rudnick, USA 


2767. Sopwith, D. G., The resistance of aluminum and bery'- nerat 
lium bronzes to fatigue and corrosion-fatigue, Acro. Res. (0 urn ff 
Lond. Rep. Mem. 2486, 10 pp., Apr. 1940, published 1950. shrougl 

Investigation of fatigue and corrosion-fatigue resistance / 
special bronzes (Gough and Sopwith, 1937) is extended to inclu 

1) aluminum bronze (D.T.D. 160), (2) beryllium bronze (2.25 the 
In neither materia! * i -. gh 
the fatigue or corrosion-fatigue resistance appreciably higher °## - yo} 
the heat-treated condition than in the condition as received. Th HB yyy, 
tutigue strength in air of the beryllium bronze is almost inde nti 
pendent of the ultimate stress, which varied from 32 to 81 ton ! measur 





Le), each in two heat-treated conditions. 


Frora author’s summary tent 


2768. Hidaka, K., Surface contours due to wind-drivel 
currents in an enclosed ocean, Oceanogr. Mag. Centr. Mei 
Observ. Tokyo, 2, 1, 17-26, Mar. 1950. 

From vertically integrated vorticity equation, expressils 
balance between wind curl, planetary vorticity, and lateral str 
curl, author has previously [AMR 4, Rev. 2298] computed stres" 
lines for certain types of wind-stress distributions over a rectals 
This work is extended here to computation of th 
surface contours, assuming a homogenous rectangular ocean 00" 
parable in size to the North Pacific. Computed contours 400" 
show a close resemblance to the observed pattern. 

W. H. Munk. U>4 


lar ocean. 
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769. von Arx, William S., An electromagnetic method for 
~easuring the velocities of ocean currents from a ship under way, 
whys. Oceanogr. Meteor... MJ1.T. 11, 3, 62 pp., Mar. 1950. 


sf 


» was early reeognized and demonstrated that an electrolyte, 

as sea Water, Moving through the earth’s magnetic field 
Now for the first 
-this principle has been put to practical use for accuratels 


} induce an electric field within the fluid. 


orving water velocities with respect to earth from a moving 
Use of the earth’s magnetic field as a stable reference trom 
tu judge absolute motion relative to earth is a step ahead 

he navigator and oceanographer alike. 

strument deseribed by author, the geomagnetic electro- 

rograph (GEEK 


ral years of research and development at the Woods Hole 


. has been brought to useful maturity through 
wgraphie Institution. Paper offers a rather thorough dis- 
iss lO of the theory, construction, sensitivity, reliability, prac- 
use, and limitations of instrument. Essentially, the GE 
.ists simply of two nearly identical silver silver-chloride, non- 
wizing electrodes, whose signal is relayed to a recording poten- 
eter aboard ship by means of several hundred meters of a two- 
fuctor rubber-coated eable. The electrodes are towed astern 
ans of the cable and are oriented in line with the ship’s 
electromotive force recorded is directly related to abso- 
motion of water athwartships. A second component ot 
, obtained by altering the ship’s course by 90°, allows 
f. ormination of magnitude and direction of true water current. 
orded emf is essentially independent of ship’s speed, and de- 
ls only upon its heading. The electric field produced by the 
tal flow of water cutting the vertical component. of the 
hs magnetic field is such as to require a recorder sensitivity 
ut 3.6 millivolts per knot for an electrode spacing of 100 m, 
magnetic pole. Instrument must be adaptable for greater 
sitivity near magnetic equator. 
ifficulty is encountered in selection of electrodes which are 
ently similar in physical and chemical characteristics that 
This necessitates fre- 


r potentials can be made to cancel. 


t checks of the effective zero point of measured emf by 
rsal of the electrodes while under way. 
measured by the instrument is always less than the 
tional emf generated by the flow of water. Reason for this 
nnature of the path by which return flow of electric current, 
yuerated by the moving water, completes its circuit. This re- 
i flow, or short circuiting, is accomplished in a diffuse path 
igh the adjacent and subjacent waters, and to some extent 
It is the resistance to return flow of elec- 


'y which causes the deficit in observed emf. 


rugh the sea bed. 
This drop varies 
conditions of velocity shear and with depth of water. In 
shallow water, short circuiting must be accomplished largely 
ugh the sea bed. This offers considerable resistance to flow 
irrent, and is reflected in a considerably deficient emf in the 
itiometer, A correction for this can be made by taking 
‘urements with the electrodes at rest on the bottom. This is 
itirely satisfactory. In deep water, on the other hand, the 
led emf can for all practical purposes be computed directly 
recorded emf, electrode spacing, and magnetic latitude 
Little correction is necessary in deep water because of 
ent short circuiting provided by the large body of subjacent 

) Water which is at rest compared with surface waters, 
‘onsiderable measurements have been carried out with the 
'h in water of different depths. 
‘urements with those taken by other means has allowed 


Comparison of the GLE 


“pulation of correction factors for various depths on a statis- 
dasis, Comparisons made in deep water show very satis- 


“Ty correlation with velocities inferred from dynamic com- 
‘ations based upon measurements of physical properties of sen 
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The distinct advantage of using the GEKA is the speed with 


which water velocities can be ascertained on an absolute basis 
Furthermore, instrument is fully sensitive enough in response to 


be able to record continuously all or part of mi roscopic details 


ot the water motion, including periodic motion sssocinted with 
waves. It is particularly applicable in deep water or in those 


eases Where the currents are confined tos rather shallow surface 


aver. 


2770. Hagiwara, T., Rikitake, T., Kasahara, K., and 
Yamada, J., Observations of the deformation, of the earth’s sur- 
face at Aburatsubo, Miura Peninsula. Parts II and III, /}u// 
Earthy. Res. Inst. Tokyo Univ. 27, parts 1-4, 35 44, Jan.-Dee 
LOO. 

Tilt and extension of earth's surtac 
Tilt 
extension was 1.6 K 107° per meter rise in sen level 


vere found to be strongly 


correlated with the ocean tide. Was O.5 in. and maximum 


Directions 
of maximum strain and tilt were in nearly the same direction, S 
60°R. 


uniform semi-infinite elastic solid 


A theory of deformation, in which earth is treated as a 
being deformed by the tidal 
Authors 
conclude that the earth structure is much more complex than th 
Russell Raitt, USA 


load, gives results which disagree with observations. 


simple model assumed. 


2771. Beer, M., Measurements of gravity in the Canadian 
Arctic and Greenland, (Canad. ./. Res. Sec. A, 28, 535-541, Sept 
1950. 

Author lists four pendulum gravity determinations made during 
summer of 1948 in region indicated. 
briefly, 


\pparatus used is discussed 


No unusual anomalies were eneountered. As author 
suggests, these measurements may be used as tie-in points for 
further determinations in the general area by the simpler instru 
ment, the gravimeter. Warren W. Berning, US A 
2772. Stommel, H., An example of thermal convection, 7/'rans 
re geophys. Un. 31, 4, 553-554, Aug. 1950 


The oceanographic problem of two-dimensional free convee 


1 rie 


tive currents with a surface condition of sinusoidal longitudinal 
temperature variation is briefly stated. An approach to an infi 
nite series solution in powers of the coefficient of thermal expan- 


N. A. Hall, USA 


sion of the fluid is outlined. 


2773. Deacon, E. L., Radiative heat transfer in the air near 
the ground, Avwstral. J. sci. Res. Ser. A. 3, 2, 274-283, June 1950. 

A radiation chart for use in calculating rates of heating or cool- 
ing by long wave radiation of air lavers in the lowest 100 m of 
atmosphere is presented. [t takes account of radiation due to 
carbon dioxide in a more satisfactory manner than does Elsasser’s 
ehart which applies to relatively deep atmospheric layers dealt 
with in synoptie problems. As an example of application of thi 
chart, the rate of radiative cooling of the lowest 80m of atmos 
phere, just before dawn, is evaluated trom published data for 
clear June nights of little wind in southern England. It is shown 
that, under these conditions, radiative exchanges in air play a 
large part in cooling the air in the surface inversion layers. 


From author's summary 


2774. Robinson, G. D., Two notes on temperature changes in 
the troposphere due to radiation, ('enfonn. Proc. roy 
26-29, 1950. 

Following the principles involved in radiative heating and 


_ meteor. Soc. 


refrigeration engineering, paper deals briefly with the extent to 
which long wave radiative flux can account for certain observed 
time changes of temperature in various portions of the trapo- 
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sphere. Investigating the first 50 cm of the atmosphere above 
the surface for three particular cases, author computes, from de- 
tailed observations of vertical race nts of aur temperature and 
moisture, the net absorption or emission of long wave radiation in 
that layer. The corresponding computed rate of change of 
temperature is then compared with observed rate of change and, 
in two of the three cases, radiative transfer of heat is shown to be 
as significant as convective transfer in explaining net transfer of 
heat from the surface. In a second example, author investigates 
extent to whieh convective and radiative heat transfer are effec- 
tive in producing mean temperature changes for a particular 
24-hr period over a height interval of about 20,000 ft above the 
surface, It is shown from computations based on the Elsasser 
radiation chart sand from certain undemonstrated techniques 
that, in general, for cloudless summer high-pressure conditions in 
southern England, radiative cooling and corrective heating of the 
laver are almost balanced. Reviewer believes that paper has 
Value for announcing first results of a new series of measurements 
and computations. Data and discussion, however, are entirely 
inadequate for generalized results and further analyses are re- 
quired, J. Re. Gerhardt, USA 


2775. Robinson, G. D., The vertical convective heat flux in 
the atmosphere—-a critical essay, Quurt. J. roy. meteor. Soc. 77, 
331, 61-73, Jan. 1951. 

Criticisms raised concern mainly the evidence adduced by 
Priestley and Swinbaunk | AMR 1, Rev. 177] to substantiate their 
contention that turbulent upward transfer of sensible heat) may 
take place in the atmosphere when the average vertical tempera- 
ture gradient is subadiabatie. Author does not belittle the pos- 
sible great. importance of Swinbank’s basic idea, but he thinks 
that data offered are capable of other interpretations. Since 
author’s interpretation ix no less speculative than Priestley’s 
his observations were routine and not specially designed to check 
Priestley’s ideas -—nothing follows except that the need for a 
thorough program of observations on this important matter is 
underlined. Author’s language, while refreshing, appears stronger 


Herbert Riehl, USA 


than ocension warrants. 

2776. Honnell, P. M., The application of feedback to an 
electromechanical transducer for seismograph testing, Pull. 
seism, Soc. Amer. 40, 3, 217 231, July 1950. 

Application of feedback to an eleetrom chanical transducer, o1 
oscillating platform, designed for testing of scismographs is de- 
seribed.  Acecruing advantages are complete masking of reso- 
nance peak in transducer velocity response, and immunity of plat- 
form motion to variations in mechanical loading by seismographs 


undergoing test. Superiority of feedback techmique is shown by 
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direct comparison with operation oi transducer ejers; 


damped by a short-circuited ring. ‘Transducer constant-yo-joei, 
output is easily converted to constant amplitude or oy. 
acceleration by means of simple coupling networks. 


From author's <u; 


Lubrication; Bearings; Wear 


2777. Macks, E. F., and Nemeth, Z. N., Investigation of 7s. 
millimeter-bore cylindrical roller bearings at high speeds. 1] 
Lubrication studies effect of oil-inlet location, angle, and velo- 
city for single-jet lubrication, Vat. ad». Comm. Aero. tech. \,y, 
2216, 38 pp., Nov. 1950. 

Ranges of controlled variables were: load, 115 and 368 pounds. 
DN (bore X speed), 0.38 10° to 1.43 X& 10°; oil flows, 0.4; 
12.9 pounds per minute; oil-inlet velocities, 18 to 200 ff see, 
Inner- and outer-race bearing temperatures (a) were minimuy 
when oil was directed at cage-locating surface, normal to bearing 
face, and (b) decreased with oil-inlet velocity at a given flow, 

From authors’ abstract by Hl. Drescher, Gert 


Marine Engineering Problems 
(See also Revs. 2364, 2563) 


2778. Nordstrom, H. F., Further tests with models of fest 
cargo vessels. Influence of longitudinal position of centre »/ 
buoyancy, Medd. SkeppsProv Anst. Goteborg, no. 14, 18 pp. 1% 


2779. Acevedo, M. L., Tests of propellers in cavitation tun- 
nels (in Spanish), Ingenieria narv., pp. 501-511, 544-554, 1950 
Paper describes in detail the hydrodynamic cavitation-tunn 
installation of the Ministry of Marine, Spain, and conipares 
with similar hydrodynamic tunnels in Europe and the Unite 
States. Practical problems of cavitation are described, toge'! 
with the necessary laws of similarity between models and tul- 
scale marine propellers. A new criterion for the cayilatl 
parameter is proposed in the final section. 
James B, Duke, Us\ 


2780. Nordstrom, H. F., Systematic tests with models 0 
cargo vessels with 6,,, = 0.575, Wedd. SkeppsProvAnst. (rote 
no. 16, 27 pp., 1950 


2781. Braun, Measurement of pitch-damping moment of the 


submarine V-80, David Ww. Tanulor Mod. Rasin Transl. 22 


German , 10 pp., Dee 1949, 
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